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SECTION I, mTRODUCf fON 
I * 1 The BASIC Laneu;age and the BABICJ In^crucHnnril ^ Program (BIP) 



1,1 



cburea Is designed to hedp you learn Bome fundamental ' . ' 
programmers cQncept a through the BASIC langmg^ie. BASIC is widGly 
used; 1 tJU^prob^biy available on almost any compuCGr system you aria 
.likely td eH^ounter, BIP ib "an acronym for '-BASIC Instructional 
Program,-' the prografn that runs thla course* It Is^ used only for 
this purpoae and you vlll never hear of It In ano bher^ conteKt , > 

The vereion of BASIC uancl In this course Is not identical with 
' the many, other varslons you niay find elsewtiare. Ho^^evec, the 
fundamentals are the same, and the transition to another version of 
BASIC will be easy,; 



1.2 Using the Kanuai 



1,2 



This manual Is meant to^ be an e^asy and ^fast source of reference 
matarial. It will be most effective if yo^u have it with. you while you 
are working at t he terminal . 'Try to become familiar v^ith the manual, 
but do not try to memorise It, Keep It ^andy ^nd ref e r to it of ten , 



- ■ The first section of the manual int4oduc es you to BIP and some ^ 
of the keys on the Cermlnal that you should know about. The main body of 
the manual, is the second section* which BxplainB fundamental programming 
concepts and structures and describes the language In which you will 
write your own prosrams Cnamely,, BASIC), The third section lists and 
explains BIP 's special command s'. The fourth part Is a glDsaary of all 
the terms used in the manual, with references to t\ 
for further Information* 1 



appropriate sections 



The manual is not Intendfed to, be a task-^by-'task guide to the 
. course. It is*a reference ni|inual that contalris a eomplete description 
of all the BASIC statements (the '\sentences'* of the language) and BIP 
commands. Especially when y|u first start programming^ a reference 
mariual coatalns a lafcga| amouri t of In fbrmatton that you are not ready to 
use. You must try to isolat^ exactly what you^re looking for, and 
ignore information that doesn'/t seem, to relate to your immediate problem 
This Is not easy, but It beconies easier with practice. The glgssary 1^ 
usually a good place to sc^rt , 

Advice I Don't be afraid to make m Istakes . A cnmputer is a 
consistent machine, and you can frequently discover what works and what 
doesn/t by trying dlffereat ways of doing something and watchlng\he 
results carefully, the' manuiii-^ 1^ full of sample prog rams that 
illustrate how BASIC works. Copy and lUN t hese' programs whenever you 
like , = ! ' . . 



7^ 



li % signing On 



1.3 



Whenever you want to use a coniputer^ you alt^ays have to start 
by. establlahtng commiinlcatio,ri t^lth the machlrie somehouw, letting the 
cotnpjter kAour who you are and what you .want to do. . yo uBe BTP^ you 
aiwiymstBtt by "signlrig on^' with your assigned BTP number . The detailB 
of the slgn-^on procedure will depend on wiiere yon nre and what computer 
you are using to tnkQ this course, so you wlLl^ha\^e to find someone who 
knows these details. . ' 

In any case, t hoBe thlnga are always truc^ 

\ " . ■ . - i 

The Cermlnal will ^ay j ^ ' . - 



WELCOME TO BIPI r 



TYPE ? FOR' HELP 



> and you have signed on, You will sign on in this wfy every time you 
- work with BIP- ( 

/ ■ ■ ■ ^ . ^ 

^ct> means the key marked "CR" or "RETURN" on the right side. of the 
keyboard* and is an abbrevla tlon for "carrlaga return." " , 

The tey marked "Df-lJ- (on the rl^ht ^stde of the keyboard) erases the 
last character you typed^^like a backspace ^ - 

Once you have signed on* you will be "talking" to BIP,. You must 
^yp0 <cr> to end each line you type. BIP reads and responds to your 
eommfjirids after you type <cr>.. BIP types a * every time it Is ready 
for you to type sotnethlng. " . . 

It is not too soon to tell you about signing off. You must sign off 

before you leave the terminal. Do it by typing BYE <cr> 

to BIP, The terminal .should print a short message ending with GOODBYE, 

Pleaaii dp..^^,©^ l^ave a terminal that has not said GOODBYH; to you, 

^ > " . " - ■ , 

Occasionally, you villi be the victim of a "system error" 
or a "'sysjji^^raeh." These are uneKpected* unpredictable, unavotdable 

/events, You.wlll know that one has pccurred either because your 

tarminal siid^fnly prints soniething like "SORRY, SYSTEM ERROR" or because 

, your terminal stops printing anythtng at ail. tjf you are near any other 
people using the same coniputer, you cari^sk them whether they are still 
getting any^responeei if they are, you aren' t* you should probably 

find the person^i^o knows something about 'BI^^ 



EKLC 



r 



Talking to Blj^ 



r. 



HIP does not peeaent lessona on profl; ramming . It" docs not allt , 
questlona and wait for you to type correct answe'ra. It does presetit" 
preRramniing tasks that require you to write BASI9 profirflmfl. By 
writing, running, testing, and fixing .your own programs, you will 
learn a 1 ot about programming . BIP wiU haip you," not by knowing 
Che correct answaca (niany dlffap** programs can produce the "right" 
result) but by identifying erWs, Riving you more Information, and 
presenting tasks that bulld^^the skills y9u have dBvisioped . 

The pattern of the Interaction betTOen you and BIP ijanerally EOes 
like this ; 

a. You aak for a task, by typing TASK. BIP prints out the 
requtremeri ts for a program that it expects you to ^ 
write and run. ' ^ v 

b. You write the program, test it. fix- it. test it, and complete 
it. You wiLl make a number of errors along the way, many of 
vrtilch will cause BIP to print an error message', telling 

you that it can't understand what you typed, or cati't 
do what you told I't to do. ^ 
jUavlng wrictan the program required by the task statement, 
"ySu type MORE, and DIP looks at your program to see 
that it works as it aho.uld'. BIP then completes tha 
task by giving you the "post-task intervl|w." , in some 
cases, the current task will be extended with sorae 
additional requlremehts . 

^ Wlthlti that pattern, many additional things may happen. You 
may be^^fused, either by tha statement of the problem, by the 
error messlpgas pririted by BIP, or by your program doing MMething 
you do noy expect When you run It, Theire are specific wayl to deal 
with eac>f kind of confusion. * r 



If the task Is not clear, you may rGquest a HINT or use^ REP, 

,To. g€t a batter Idea of the output your program should 
produce, you. may run a DEMO, * 
If the meaning of the error messages is not clear, ^Qu may 

.type a question mark (?) just after the me.qsage^ls 
printed, BIP will give you some brief Information about that 
error. You shQuld also look In the glossary for fnore 
information, starting wltli the first word or phrase that you 

.don't understand. Use the cross-references to find the 
Information you need* \ 
If your own program does not beh^va as you want It to, you 
shDUld first LIST It to see exactly what it says, You should 
also use one ©f the debugging optlons-^TRACE or FLOW--which 

Mill show you, in detail, your program in action. 



(continued) 



(1.4)' \ ■ , (I./O 

■" 1 . ■'■ ' . ' ^ ' ■ ■ ■ 

If you are already confused just by read Inp^ this, ^ to the 

filpssary at the end of the manual and start looking up the words 

printed hare in upper case, like TASK, Do not try to memoriEe anything. 

Do. try to get an idea of how you can find inforniatidn in t\\B manuals. 



1,5 A Sample InCeractlon with BIP . ■ ■ 1,5 

^ This dialogue should give you an idea of what it'' s like to work 
wLth BIP and illustrate how you can learn from your errors. The 
stud en t B: typing is undsrlined; everything else in upper case is j^rinted 
by BXP; fYou will never have to type underlines yourself when you^ise 
BIP.) Comments and explanation appear at' the right in lower case. 
Remember that, each line of student's typing ends with a ^<cr>. 

Start by signing oni_„ You hit the 
I space bar, and the dialogue begins* 

V (This is the Stanford slgn--on* If you 

are some^ere else, yours will differ*) 

HI ' ^ - 

PLIlAsI ^TYPE your raiBER AND NAME. \ 

1234 CHARLES BOGLl!:* ' 

JOB 11 ON TTY332^ THLI DEC 18 75 9i37Afl-PST 

' / WELCOME TP BIP i 1 

TYPE FDR HELP 

' . A reminder that Information is always 

available * . ' 

HI CHARLES! / ' 

*TASK . . You ask for something to do* 

BEGIN TASKi STRINGY 

USE THE -SCR-- COMMAND TO SCRATCH (ERASE) YOUR PKEVIOUS PHOGRAM, IF ANY. 

WRITE A PROGRAM THAT PRINTS THE STRING "SCHOOI/*, START WITH THE 
GLOSSARY TO FIND OUT WHAT A STRING IS* • 

' BIP describes a program for you to write. 

( con tinued) 




I 



<1.5) 
I* II INT 



First, get rid of any old program that' 
left over froni a previous task. 

. ' , You're not sure how to statu so you 

™ ask for a HINT. 

HINT in ^ ^ 1 . ^ 

kbVR PROGRAH SHOULD lUVI^ TWO STATmMS IN TtT ONE ^PRINT^ STATPMFNT 
JKD ONE ^END^ STATEMENT. ^ DON^T FORCKT ABOUT LINF^. NUMBERS, AND DON^t' . 
FORGET niAr STRINGS MUST HAVE QUOTE MARKS AROUND THFM ^ 



^BEMO . . ■ . 

EXECUTION ; OF THE MODEL 

I ■ 

SCHOOL 

KXECUTION CpMPLETED AT LINE 99 
ENDED 



You take a look at-what the^rnodel does. 



^jpRINT 



As you thought, the model Is. program 
that prdnts ^'SCHOOL". 

'i ' 

You type ^at you thltik is m --PRINT- 
statament. 



MSIC STATEMENTS MUST HAVE A LINE NUMBER ^ 

htm NOT ACCEPTED, (TYPE ? FOR HELP) / 

And you are renilnded that you need a 
line number. ; ^ 

^i^^^^^^^ j ^ ' ^^^^ number, BIP / 

™ ^ a doesn't Gomplaln, . ^ 

^l^J'^^^^^ ^ Now you try fo say what it is that you 

« ^ v^ant your program to print * 

MISSING-BASIC OPBRATOR 
. H^rnE NOT ACCEPTEdI (TYPE ? FOR HELP) 

But that must not the way to do it, 
> You ask for more help by typtnfi a 

TO SEE IF YOU HAVE A CORRECT BASIC STATEMENT ON THIS LINE 

BIP can' t tell what to do vdtii '* SCHOOL'' 
/ . all by itself. You need a BA.SIC 

atatenient that does somethihg with the 
I string "SCHOOL''. You decide co consult 

' ' ' the jnanual * 

' . , . (continued) 



^10 PRINT "SCHOOL 



The riRht Idea i a -PRINT-* Htatemerit 
that pr In ts some thlnj^ . < 



SYNTAX liRROR; UNMATCHED QUOTE MARKS 
UNE mi ACCEPTJnk (lyPE ? FOR -HKLP) 



Hut something is wronR, and>you.as 
for: more help, 



*? 



'RigHmBm TiiAT all strings must havi^a quotic at THirBKcrN^ma and end, 

TYFE 1 FOR M0RE .H.E1P ^ * \ ' ^ 



*10 PRim '•SCKODL" 
WASi 10 PRINT 



*RUN 



You try ngValri on the'^PRINT-- statemefit 

BlP^dlcIn't cnrnplain, IC just reminded 
you thiit you tiave replaced • lln e 10* 
Things Look.good* ' " 

So you try to --RUN-^ the program to see 
if it wnrks ^ " 



RHROR DOCTOR DIAGNOSIS: NO 'END" AT END ■ . 

LOOK AT LINE NUMBER: 10 , 
TYPE ? FOR HELP 

- ^ * Ic doesn ' t . en run* Tc needs to have 

'■' .r an -END« statement , 



*7 



Ydu aflk for more help. 



EVERY PSOGHAff HHOUL!) MAVfi: EXACTLY ONE -KND- STATEMENT ~ IHK lAST 
LINE OP THE PROGRAM 



TYPE ? FOR MORE HELP 



*20 END 



And you understand What itf^means. 

So you type^ an acceptable -END-^» 
You thtnk you have written a program 
that does what the task asked for, so 
you type --MORE-- to go on* 

■ ^ ■ (coritlrmed) 
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ERIC 



(13) ; , fUS; 

*MORI 



YOU HAVE WT mi\ rm PROGfUtU 



Buc y^nu dldci't -RUN-- t^"ie prc7?,rain. Y^^iii 
haven't ^^ctLJally seen it print ''sCHOCL" 
yec, 



^ EXECUTION OF YOtJR JroGRaJI 

■ " . . Wou? 1 c looks f^ne , Your Tiro grt^m t^an 

str In^. 

*l^FlAr-. ^ 7ou wsnt to mak-e sure chaC yCu mec- the 

teq-^ulrements of trie' ta^k, %o yow £*sk 
ic-8 teKt ag;aln. 

YOU AJiE IN mSK SWINCV. ' 
DO YO^ U^ANT THE TE^T- PRrNTED OliT^? 7YP^ T OR N, 
?Y ■ . ^es i plea Se , 

USE THE "SCR^ CO^ttlA^D TO SCRA^H ( E3^ASE) . YOlj:K P ReVK) OJS i^HOuK^K, IFANL 

WRITE A PROGRi\M THAT pRIOTS TH^: STRING ''SCHDdl/' . ST^kt W CTH i;H K 
GLOSSARY TO FIND OU^T UJHAT A STRlHC IH, 



*MORE 

E^ECUTiaDl OF 1HE MOiJfciL 
E^ECliriODl OF yOUR PffiOG^AH 
LOOKS OKJl 

POST TASK LmERVlEW 



---WHjAT- cafTinianJ uj revile ""w the Ea ^k, 
^011^ re reiiily tu ^cr on, 



inod^l^ anci a^Gs th^iL vuurs 1^ t tne = 
r^uw It astcs you eo evaluat^s yuurse ir 



HERE IS A T^prCAL SOLU^IO^ TO TASH^ 
LO PRIW "SCHOOL" 
99 END ^ 



c o'l^ tn Lied 



13 



(L 



You undersccin^ v^hy cht^ rPod £51 ^^orks 
THINK ABOUT IHtZ SKtLCS USEZl) iN THIS TASK, FOH fMlti sKiLl, 

rvTE Y ir yoli have k:ad i^nough work with that sKiisr^.' 

TYPE N ir YOU tWim VOLf NEED MDRE WORK m IT ^ 



Print str ing li tebal : n 



TASK STRrMGr cortpLErt^c 



*rASK 



Ya u think y^ou 'd 11 He to do mire 
with f^trin^s and quiot^tt on fnacks 
BlP wtli renif*nibx?r Chat f ^ic c: ; you 
Cfiri gjcpect moi^e) stria^^s later ^ 



Th^ end uf thA^ 
YoLi ask tnt .^nnt ^er 



BEGIN TASK: PLUSfoOR 

THIS PSOCmri SKOULO ASSIGN THP.\/ALLIE 6T0THR NliriEie IC VARl^fil.F: 
THEN PRINT THF: SUM OF N A^D 4^ . 

You BBQ Some unf^^mi It.^r Cerfns, and 
realize chat yotj ha"Ve to sp^nd ac 
least lit tig' time with th^ manual 



*BYE 



Toti a L.so re* all Eh --it you d^'m" t nnv 
anymore time, ^co ymi sl^n t^ff , 



ST KIKGY 



TOTAL r iHiv TO DA TK ; ^BOO H OUR H ^ 
TIME ON TODA^: ,06? HOURS 
TOTAL s \mS: 2 
TOTAL T^SKS C<1HP LlvTia): 3 

DR, MIJtORY S^^S: **CD^3SIPKR YD UH^RlJ' AT HOMr^." 

COPYHIGHT <C) 1973 By THp LffiLAOT HT^MFORn JlTNIClR llNlVKHHi rY 
GOODBYlL ^ CHAieUS . 
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1,6 Spiiie Helpful CharacterB co Know 



The key marked "ClKV on c he Left side of che keyboard works • 
UKe shift key. You must hold it doi^ while yoi. cype a "letter 
For eKample, to cype CTRL-X you have to Hold the "CTRL" Up y do,m 

r".rl^f..V pronounced "control," and letters typed 

Wch the CTRL' key are called "control characters." CTRL i. ' 
abbres^-iaced vrtth this mark: " 
so "K means the same thing as CTRL-X, 

A contryl character is a special type of coramard . , You may use 
the toUowlng control characiiers at any time: 

■ "A (or the delete ■key,'^arked DEI. or Dl'lFTIO eraser m 

last character you typed. ' | 

^ "erases" the line you are typing, as far- as the 

computer is concerned. !£■ la useful If you 
discover a mistake you mflde at the be(»lnnin.)> of 
ttie Una, After typlniR, "X, you should start typing 
the line again from the beglTininR . 

Note; Che followlnR control characters have to do with 
"editinB" the line you are typing. Editing Is much ea.Hler - 
to demonstrate tSan to explain, so bb soon as 'you get a- 
chance, try out the eKample shown below under ""N. • 

W erases the word you are typing, but not the whole 

llne. After typing "V, start that last word again. 
(A word is everything back to the^Ust space, but 
■ not Including the apace,) ' 

'^^ retypes Che current Line. ^^R is uHaful If you^e 

erjieed words or characters nnd you don't know what 
th^Jine realty looka Ilka. 

£ retypes the last line you typed and ^dd.s it tn the 

currant line. This Is so yuu wnn^ t have to type, 
an Incorrect line all over aRain . Hse the -^EDIT^ 
command to in^ke any linG of your program if it 
were Che last line you Cyped in. Vnv eKHmpU, 
EDIT 70 i^lll "bring b.ick" line 70. BTP will print 
the line so you can see eHartlv^ wh^it It is, thon 
" ^alLow you CD chonge it as you please. 

^ ^ retypes the next v^rd of the lant line you typed, 

(A word is .everything back to the lant space, l>4it - 
not , Including che space.) 



(continued ) 
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Ejcarnplei suppose yoti just *typed: 
10 PRINT "THE F OK JUMPED OVER THE LAZY POC' 
BTid you wanted to change It . 
Type three times to get 
10 PRINT '*THE 

Chen type ^IJICK BROWN (followed by a spaca) to get 
^ 10 PRINT ''THE QUrCK BROWN 

and then type to get the end of che line tac^ke^ oni 

10 PRINT "THE OUICK BROWN FOX JLJMPED QVKB THfi LAZY DOG*' 
Try it on your terinlnal, klso see the e^ampl^ In 
I5e cc1 o n T. 7. ■ - ' 

started, pu|^a spdce at the end of C ht* line so ch£ 

words don't run tcgether . 

' ' ' '1 

skips the neKt word of the Last Lin© you typed* 
Same as '"N fol loured by ^W. 



Memorize these three control characters now, You Wl ll need chern : 

signs you of f , Emer^Gncy escape if ^your Cerrnlnal 
"hangs up^'^T" 

Incerrupta the running (executlnn) of ypur pfogr^iti. 
You will occasionally write fi program that ne\^ar 
, reaches Its ead» cypin^ or computing intarm inab ly ^ 

ryping may be the onLy \m y to force It to a hnlt* Jf. 
You may want to "^abort" your prn^fam with "0 at 
other tlnieSi too-^^nny t Irne yoii dnn' t want It to 
run^ail the way tn the RNDs 

4 HOLD stops the screen so t hn t you nnn rpad everythtnr^ 

before It disappears off the top. 

There may be a key marked ''HOLD** on your terinlnal^ 
If not, use ctrl-shlft-O (puRh the shlfc key £3nd 
— the Ctrl key at the same tlma^ and type th^lhLetter 0 

writle they rice doum). Ydu don't need to hold the key(^) 
down to fraese the screen* Just hit flOLD once and 
t-h$ acrean will stop within *i Hgcond or so, Wnen yoii 
w^nt to start the screDn mwlng, hl'G^410LD agatn, 4ny 
othof character will also start the^'¥creen niDvln^ nfter 
you stop It, but Chat character will al^0 prtn^^fr^-'on^Che 
acreen. Ignore It, ^— ^ 
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1 . 7 Error Messages and Changing y^ur Program --^ -1.7 

"Errors" ware raeatloned earlier* In the context of this cpurse, an 
error is something that BlP knows It canrioc handle correctly. For 
"eKample^ If you type spmethlng Ilka "RASIC" umen you fneant to type 
"TASK*', BlP VllL give the error message ILLEGAL BIP COMMAND 
because it can't do anything with the word '*MSK'*. There are three, 
diffarent kinds of errors chat^BIP detects and tflls you about: 

a. "Syntax errors" are detected immedxWe^ af^l^Iyou complece 
your line. There are rules that you must fpll/ow vhen you ^ ive 

' a BIP command (like the one above) or ty^e a fASIC statemeat. 
BIP recogniaas violations of those rules and complains 
' iminediateiy , (An error you may maice frequently Is to misspeLl 

a ^ord , as in the ejcample.) ^ 

b. "Error Doctor errora" are detected when you tell BIP to RlJN 
your program. A progratn Is a list of In st ruict ion s for the ' 
computer to follow; If your program is missing some essential 
things^ the computer ^ can* t follow the Inst ructions. _jtFy 
recognlies the absence of these Gssentlal things, and c^ls 
you wtiat's missings / ' X. 

c. ''Execution errors" are detected as your program is running. 
If your BASIC program turns out to be Impossible to follow at 
some point., BlP^w^lil try to tell you what the problem is. 

It is a good id^a to LIST your prograrn before you make any chan^ea^ 
You must make some cha^iges if flip prints an error message, or if tha 
prograin does not produce the results you want. To make a change, 
retype correctly the line w4ch the error. Suppose you had the line 

50 PRINT X 

and you^declded (or BIB forced you) to change It to 

' 50 PRINT Y \ 
instead. 'You could either retype the whole line, sublet tut Ing x tui 
K, or you could -EDIT-^ the line (see 1,6) like this: 

You type EDIT 50* and BIp prints the line an it 1h nawi 
50 PRINT X 

It also prints the line number for you, so nov? you type co ^et 
50 PRINT 

Theti you type the V at the end, followed by <cr>* and you gtu 
50 PRINT Y 

HIP will always tell you what the line i^ns before Lht; change, 
as a warning In. case you didn't really want to change that^llne. {[f 
this is the casei you must chJinRe It back af?ain.) 

/ 

If you want to delete a line conipletely, type the line? number and 
the "CR*' key. Theu. LIST the program to be sure yon ha\fc what you want, 
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SECTION II, PROGRMWING IN Bi^SIC WITH BTP 

tkis Is the main body of the tnanual. It la organized by compiexitv 
of coaciptS"tha most fundamental first, the more advanced Ist^r/ si rice 
prograinrning concepts f requen tly ov^er I ap , however^ you will have to 
bounce forward and back to find the infbrmattoti you need in a 
particui^r situation, 

. fe . ' . • ' 

■ Do not try to memorise tfte Information, especially the ftrst time 
70U read this section. Tou'may n« t even want to read this entire 
sacttori of the manual at am cirne. Sub^sections that should be read 
togecher, if you choose to tead chunks at a rtrne are: 





1 


- rr.4 


Sonie ' f undaMntaLs of programmLng In BASIC 




5 ' 


- 11.11 


Input* output, assigfiment^ arid variables. 


ru 


12 


- 11. 13 


Expressions . 




U 


-_ir. 16 


___INPUT_ajid JMD atatenient 




11 


- IE. 20 


Sequence and concrol of eKecution, 


ri. 


21 


^ 1I..23 


FOR, and functions. ^ 



Read 11.24 the ftest tlm^ you see STOP or Rm In the model solution. 

\ ^ . ^ . . . . ' 

lt,l ProRrainiDln^ - II 1 

% cbmputer is not smart. It can onl^"fo*wh^t it is instrUGted tti 
do, kpd every tiny step must be communicated in a /form that the 
com^utar can understand. k program is a list of ^instruc tlons to a 
CQraputar* 

Wrttlng a program involves thfee big stages: 

a. Specify In complete detari urfiat the program^^ suppoeed to do. 

b. Translate your statanient of the problem L^ffo a language th© 
computfr understande. ^ 

c- Check the Xerogram to be sure chat it does everything you want 
it to do. 

The diffictjlty of each sta^e relative to the others may 
vary, but none of the three can ever be Igrfored just because the 
programner thlnics "it's too easy.'* In particular, you must not neglect 
the first stage, the detailed description of the probleiii. It Is 
often useful to write out In Engllsn exactly \^^hat you urant the 
program to do, and in what order, yaw ehould llgt Che steps vou 
w^uld have to follow to solve the prDblem by yourself; if yotj" cannot 
do thia, you will not be able to me a computer to solve the ptobleni. 
For example, you can ask a friend to jilve you two numbers, and you can 
t€ll tiim the feault of multiplying^ tbose numbers together. If you 
think about It, you can me that there are a number of steps involved; 
Ask for the first number 



Hear it and rOTember it 
^sk for the second number 



continued) 
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(H.l) 



(It. 1) 



Hear it^nd remefiib^r it ' ^ 
Multiply and remeni^r the result ■ 
Tell youT friend thi result 

the more specific you Wte in describing each step of the problem, 
the easier it v/lll be Co compLete the second stage, where you cranslace 
your English into a prograinmlrig language. A cqmputer cannq.t understand 
EnRllsh, nor caTi it guess at jrour meaning if you give it an instructlDn 
that is only citfse to what you meant* The rules governing the syntax, 
or grammar, of progranimiiig Janguages are rigid, and you must use tbe 
correct word^* the correct piffle tuatlofi ^ etc . Just remember that your 
'^WiRVim&l\m of mt-^p^T ^^^^ug^ ww^mtt^l ^ is not yet a compiitpr 
program; 'you nrsus^ translate each step Into a series of symbolic 
Iriatr-tietiotTS- to eKact ly t^e- fo-rrn -c+vat the com^p^e^ , - t^r^aug^h- a 
pfug rainni ing Iringud^e* cin accept* This becornes much,^ easier wit^ 
practice, Just as in ^any other foreign language. 

Itfe third stage In ^^ritlng a program, J^Mer^-e you check everything* 
to be sure it all TOrks as you 'Want it to, is as necessary as the other 
two, the computer will fo llo^^^ exac tly the Instructions you give It. 
If these inatructlona do not B^y precisely v?hat ycju meant, che progran 
will not quite do ^at you want. Because programs must be so precise, 
it is eaay to overlook small but Important details* and very few 
prograns run "correctlv'' jthtf first time* No computer will make up for 
your .negitgenc e -i so you must check the results of your prograni at least 
as carefully as you trouRht out the probletft tn the first place. This 
p.rocess, called deb ugglng is tedloiis but necessary. If a program 
doesn^c work* it's usually the prograntrnar' s fault, not i the computer's. 
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.11.2 program StoraRa ffld ExecuClQ^ tU2 



In many programming languages, you flrsc vrite yo^t list of 
. instriicfcie^is, and than tell the computer to foiloW ^IL^tpe Instruct ions 
ifi^the list. Your list is sometimes called a "staf^d ^^Dgrani'* becausa 
the coiaputer must store the Instructions up .until tj^nie that you tell 

It td begin execatlng them. Execution iKufUed *'f"Tinij^g" the program. 

Whether the purpose of the progfani 1^ t/-perfDf^ cof^pLicated 
calculatioris or Co play a stmulated card ^g.^fne/ic must Yi0v& some ' 
infDnnatlon on which to opetate. This information called data, and 
much of trha data required by a program can be gtort^^ in che program 
Itself. The alternative to storing the data che pro^fani Is to have 
the 4i^e* (the persori wh^ rurva t pTog^rmn) stippty gOme ^jta when the 
program stops and asks for It* " ^ 

For example, a program whose purpose Is Cq pririC a iq by lo 
\ mijltlpUcatlon table should have all its in f orT^g clc^r^ st^^cd ^rixhln it. 
It la not necessary co request information whe^ th^ pro^^ani is actually 
executed—the user slraply tells the computer to run that particular 
pTografii. In contrasts consider a prpgram that "piays a ^^me ^<rith the 
^^^^V^®^^^ " prograni needs to get inforrnatlon as 1^ rut^^, since the 
prD|resf. of a game cannot be planned in advanc^^ The p^^grsm must 
stop arf ask the user for informatlon^-^hat move he ^an^^ to make, 
for ©^Mple, Thib second kind of program is ceiled '*in t^rac tlve-* 
becauae It requires the programmer to plan for trtter^ctj_^n with the 
User of the program as It runs. 

In alther type of program, the data that the pto^ra^ deals with 
niust be kept in the coniputer in a way that makes It ^cc^gslble to the 
program. This Is done by th© use of variable a d^fl&t^nt data types. 
Which are discussed specifically In Sections It/; z^^oa^^ 11.9. 

A word about "the user": Programmers usually write rograms 
for other people to use. Whether the program Qalcul^tes payroll chacks 
or plays a card game. It will be uaed by someQt^g och^t than the person 
who wrote and debuggad It. ks you write your own pf^sr^^s, remember 
this hypothetical person called *'the user,'' Try to ^^kt- your progranis 
understandable and complete^ ©nough that a frlen^ of youtg could sic 
down and run them without any trouble. 

It's also a good Idea to include "remarka'' inside yoj^ progrant. 
With Cha -RQl^ statament. A remark (also caller a '-comm^^t") is very 
aimplei It's just a note to yourself that eKplgins ^ometpln^ ^bout 
the program, ^thout affecting the way che program runa all, You 
will be surprised to see how soon yo^ can forg^^ ^^t an i*old" program 
(a mmk pld, for ejcample) is supposed to do. I^giarKS th^^ are gaved 
aa pact of the program iCself are handy notes to rerflind y^u , 

(continued) 
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(11.2) . . (11.2) 

It is not hard to urrite a program that does the same thing 
over and over, never sCQpplrig* To force a program I ike this to a hal^, 
hold- down the "CTRL" key while you type the letter G. A pragram that 
never stops is in an "endless loop" which yqu must stop or " Iri te r rupt , " 
The =GOTO- section (11*18) has an example of this kind of loop. 



I K 3 Line Numbers \ I I K 3 

Almost all impleinen ta tions of BAfelC require you ti> numbdL 
each line of your program. Each lina, or statement, is an InsLcuctlon 
to BASIC, telling it to do sofne specific thing. When you run a BASIC 
prog ram. BASIC finds and obeys the In struct ton with the lowrest line 
number, then^ the one with the next higher number^ etc. You need not 
type in youT statements in ordet, because BASIC can^sort them out by 
line number, but you must number them In the order "you want BASIC to 
follow, A general practice Is to use multiples of 10 as your line 
nurnbera so that you have plenty of numbers available if you want to 
insert something between two already existing lines. BIP allows you 
to have up to 500 lines in a single program, but most pro^^'l^a will be 
much shorter. ■ . ■ " 



1 1 . 4 END 11,4 

LJse ^ To tell the computer when it has ftnlshed eK^ecuttng yuur proHram\ 

Kxamplei 
99 END 

Remarks : 

Every BASIC pru^rasn must have an END ritateiuenL. The fcjND 
Statement must have the highest line number in the program. 

See STOP (11. 24, 1) , 



1 1 . 5 Input/Output I T . b 

.This term refers to the problem of communicating with the compuiiT^ 
how you tell it to do something for you, and how y^ou nake it deliver 
the results In/a way you can underfltand . Most people communtcate with 
'coinputers through programs, so the subjects of input and auCput r^enlly 
deal with providing information to your program that makes it provide 
meaningful information to you. 

(continued) 
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Input is Inforniatlon that goe§ Into the program. It can be Jtorec 
(as part of the program Itself) when the pmrffSm. Is written, or given 
by^he user m&n ttm program is run. 

Output Is the visible result of af prog ram ' s e^cuMon. 
frequently In tHe form of Info rmation^Mn ted op^he uker's 
or it may be transniitced .to a linepr^tlng device , or tc 
tape, etc. In the case of interactive programs. It is Jnipo: 
programmer to remember that the output his program prlni 
by^ someone else., and , must be reasonably understandable. A' 
between a person and a cbmputer is pointless if neither underst^ds 
)i^at the other gays. 




11*6 PRINT 



IT .6 



Uaa: To get your program to. type sometMng on the terminair/ 



40 PRim 4 

40 PR ml* Y + 10 

40 paiMT A$ 

40 PRINT *'pog;' 

40 PRIWT iO < i 5 

40 PRIMT ''THE VALUE OF X IS X; " AND K bgUAKEI) IS 
40 PRIMT (prints a blank line.) 

Rama r kg i 

Use the PRIMT statement whenever you want to h^ivt^ your pLO^imu 
typ^ aomathlng. Anything surrounded by quote marks Is taken liters ji 
Anything wlchout quote marks is "evaluated*'™BASIC figures out what 
it# valua Is, aiid PRINT prints that value. 

thm statement . 
40 PRINT / 

prints Just the letter X, because of the quote markn . The statement 
40 PRINT K \ 

m^Kes BASIC look upXthe value of the variable then print that 
nutnber. There are no quote marks, so BASIC hae to evaluate X. (Read 
atoout values, variables, and evaluatton In the next few sections.) 



(cont in ued ) 
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Iloolean values can be printed too. The statement 
40 PRINT I 0 > 9 . 
pr in ts TRUK on the terminal, because 10 is greater than 9. 

40 PRINT 10 - iOO/2 / ' ^ ^ 

prints FALSE, because 10 is not, equal to 100 divided by 2. 

"Fancy" PRINT statements: 

Using a semi col on beti^een two express ions allows you to print 
more than one e)cpreaslon on n single line. Ynu may combine dlffarenc 
types of eKpressionB in a PRINT statement. The semicolon allovs you 
to PRINT both literals and variables in one 3U a Cement, which can make 
your program's oucput look good. For ex^irvple, you could use two 
PRINT stat&nients like this: 

40 PRIMT "Y IS-' 

5D PRINT Y 

which would cell Che user of the program the value of the variable Y, 
.but wo u I d t a ke t wo 1 In ea . o f output to do it. A nicer wa y t u d o i t 
would be like this: 

40 PRINT "Y IS Y 
^^hich v/ould^glve the same in fo rma t ion , but all uti tme line. 

A more complicated eK ample: Assume chat th^ ^^ariable X has the 
value 4,. and: the ^variable Y h^a the value 5. The statemeEit 

40 PRINT "THE SUH OF YOim NUMBERS TS ; K+Y 
will cause BASIC to print 

THE SUEl OF YplJR' NUMRERS IS 9 

The St a Cemen c ^ 
40 PRINT 4 Y - 1 5 IS KtY-l^ 
^ILl cauae BASIC to print 

K Y ^ 15 IS FALSE ( 

Kemeniber to us*^ spaces Iriside yomK^ t)uu l ft l i wt.tji*^ 
you need t hem , Somo Impletneritat Ions i> r^^Hit^ inf^^e r c a space i.m 
every a^rolcolonj but BlP'g BASIC does not, 

See Variables (11.8'- 11.11) and Kk pr esH tons ( i i , 1 i,^ , i U 1 1, 11,19). 
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II. 7 Data T^^es £nd Vaiues U -j 

^ Most programnilnR languages operate on three different types 
of Inforraatlon: numeric, atrlnR, and Boolean. Many languaRes do not 
allow Che proRrammer Co ■ combine- d if feffen t kinds of Information In a 
single expresfllon, and it is essential that you underacand the 
alrrerences. ^ 

Numeric information is easy to understand. A number or a ^— 
numertc expression is a thing chat you can add. or find the square > ' 
root of, 9 ■ • . " 

A seeing is a series of characters in a particular order (A 
Character is _ sonethlng a typewriter can generate, including letters 
numerals, punctuation, and spaces.) You canno t add or multiply strings 
as you can numbers, although most languages allow vou to perform some 
operations on rCriTTKB. In che course you (tre faking, your name is 
scored in the computer as a string, which is wr,y the terminal can type 
your last name for you when, you sign on, A string expression is a thing 
that has this kind of value, as opposed to a numeric value. 

Boolean infonnation is understood by the computer to be either 
true or false. In most programming languages, you can tell the computer 
to do one thing if something is true, and another thing if it is false. 
The value of a Boolean expression is always elthet true or false. (The 
word "Boolean" coraes from the name of a mattiemat ic ian named Boole.) 

A word about che size of numbers an'S^^hi ^'angch of strings in 
BIP: Although you can use very large numbars Tm digits, for example) 
BIP IS only accurate Co 10 places, ao very large ncmrt«rB-rnvol ve very 
large errors. Your scrlngs can be quite long (100 characterB. 'fror 
exampli) , but yo|. only have room for about 60 characters on a line ' 
So you should keep your numbers to a size of lo digits or less, and 
your stringa tq 60 characjrers or^less. Boolean information has no 
size to apeak of, go enoi/gh has been satd. 
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11*8 grlfnarles ^ 11,8, 

mm your program is executed, the computer must be able to 
knoWfc or to find,* the value of all the pieces of Information In It , As 
d«:»crlb^d in fhe previoue section, these values may be numeric, string, 
or Bapl^an , . -J . ' 

Th# InformaCton that you^ program deals with can be eKCrernely 
aimgle, or extreneLy complex, or anything In between. A primary is 
the sittif^laat kind of ^hf ormation that you can talk about, because tha 
^ computer mus-fc go through at most ona step to find its value. Numeric 

and strtcig priroarles exist in almost all programming languages, either 
m llt^r^la (also called conBtants) or as variables, requiring 
assignmarit of values, . ' , 

Litwals are very straightforward. What you see is what yDu 
get; a literal Is taken lltarally. A numeric literal is what you 
immediately recognise as a riumberi tot example, 7 or -6.8, A string 
Uceral la enclosed in quotation marks and i=s something you Immedlataly 
racogtit^e as a sequence of characters: for eKample, "DOG", or 
Xn^ onliy slightly tricky thing about string literals is that the 
Cttaracc^ts may be numerals* but the value of the string is" still a 
string,, not a nuniber: for example, "6" cannot be added or multiplied. 
''6'' Is jList somathlrig that can be printed, like "A" or "XYZ". 

Tha ipther kind of primary is the variable. Variables ^are used 
m ^mm for values or as "boxes" to hold values. The value of a 
variable is either a number or a string, depending on what was asstgned 
CO the v^irlable. 

Itx^m are two kinds of variables, A simple variable Is a "box" that 
"rtolds on^ value, either otie string or one number, A subscripted 
variable (often called an "array variable") can hold many valuas» In 
order ^ all under the same name. 

^ Slmpte variables are like the single boxes below. The flrsc one 
iw tK nuim^rlc variable, because the value in the box Is a number. The 
second iM a atring variable, because the value in the box is a string- 

N I 15 I DS I "OUCH" I 

^ . ^^^^^„^™ 

Cn this tf^ample, the value of the variable N is 15, and the value of 
tt\m M'^ttmim D$ is "OUCH". (BASIC string variables always have thrtt 
dolUr %X%i\. The variable DS Is pronounced "D string" or "D dollar^S ) 



( con t Inued) 
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Subscripted vflrlables are llke^the multiple boxes below, ^ch box 
has only one name, but (in this eKample) three *'slots/* Each slot car\ 
hold a value of t'ts own, ^ 

U)^ (2) . or (2) ' 

N 1 8 ' I . _ I 0 h I 5 I D$ I "OH" h.J '^HI" "OH" t 

In this exarnpla, the value of N(l ) Is 8, N(2) Is 0, and N(3) Is 5. The 
variable H in being used to hold a list (or ''array'*) of numbers, Tne 
atring variable D$ is being used" to hold a list or array of strings; 
the value of D$(l) Is **0H'^ D$(2) is ^^HT", andXiS(3) is *'OH*V N(l) 
Is pronounced '-N sub and D$(3) is pronounced "D string sub 3." 

Eacri of ^the elements in a subscripted variable can be treated 
as a separati variable. Its Ealue can be changed by an assignment 
Statement, or it eari be eoinpafed to another value, or It can be printed, 
etc. Subscripted variables ckn have as many elements or *'slots" as 
you like. 5ee 11,16 for more Information about their use. 

The important th^lTig to remember about bach litetais and 
variables is that they do not involve any operations or calculations. 
In the case of literals, the value is simply the literal 1 1 ael f— no Ch Ing 
is hidden. In the case of a variable, the compuCer can find Its value 
immediately by looklrig in the /^box" narned by the variable, where the 
value is stored. 



See BASit Variables and AsslgnmenL (ll.y I_ L . 1 1 ) 
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1U9 HASIC Vflriables \ ' 11.9 

Use: To name locations (or "boxee") wtiere values are stored. 
Examples.: \ , 

Remar ks f ; 

iS; numeric variable names a "box" wtioBe contencs must have . 
some numeric valued—for example, -6 br 2.5™that can be chnhged by > 
arithmetic operatiotls liki^addition or division, A niimerlc v^arlable 
must be a sirigle letter or a'single letter and a single digit. In 
, the above examples, Y and 'XZ are numeric variables. 

A string variable names a "box" whose contents must have » 
some "string" Va^^ue — for example, HORSE—that can be changed by 
the string bperatit)n called "concatenation" * A string variable must ; 
be a letter, followed by the $ icharactfr. In the above examples^ B$ is 
a string variable. 

See Primaries Cli.8) and Assignment 10 - II, 11)^ 



1 1. '10 Assl'gnment ^ 1 1. 10 

All programming languages make extensive use of variables, the, 
"boxes" used to hold value's. A program that deals only with literals 
cannot be used in any kind of general way, since nothing within the 
program can ever change. For example, a program that nddH 2+4 has 
limlted'use, but a program that uses varlablGS to hold the values of 
two^'^numbers, then adds them, is obviously more useful, since that 
program can add any two numbers. » 

./ The mechanism by which variables are given values is called 
assignment. The simTplest form of assignment is thlsi 

<variable> = <literal>. 
For example: 

. X = 5^ ' _^ V ^ \ ^ ^ ' __ . 

After this assignment Ls done, the variable X "has the value" 5. Any 
reference to X (like printing it, or adding 1 to it) Is actually a 
reference to the "box" whose name is X, the box that now has 5 in it. 
The value of X can be changed by another assignment , after which every 
reference to X will be taken as a reference to that new value.* 



(continued) 
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' (ii.io) ^ ; (IT. 10) 

The valu^. assigned to a variable can be Riven as an eKpreaslon 
: combining two. or fnore values. Thug the value of X could be aaslBned as 

or, assunilng that the variable Yihad already been aflslgned a value of 
its own, 

X.- +■ l' ■ ^. ■ ^ ' ' 

' i ■ ^ ^ • .- ^ ■ , . ' ' ■ •. ■ . / 

■ ■ .■ 

^ when the computer executes an nselgnment BtatemenC, It follows 
these steps I 

a. Evaluate the eKpresslon on the right side of the sign, 

b. Put that value into the "bo>£" named by thb variable on the 
left side of the sign, / 

. Thus, the assignment X ^ Y + 1 means, '*Flnd the value of 
and add I to It* Then awlgn that result as the value of X,'* Nopa 
that the , value of Y is not changed by ^chla assignment. Only thC^ 
variable on the left side of the =^ sign gets a. new value, (Do not ^ 
confuse your right and left . hands, or your variables will sefm to have ' 
strange values,) 

The assignment X ^ X + 1 means, "Find the current, value 
of X, Add 1 to it, and assign that new value to X," If X had the 
value 5 before the eKecutlon of the assignment statement, then it would, 
have Che value 6 after the assignment. 

The contents of the variable on the left side of the sign 
are always replaced by the value of the expression on the right side. 
The old value of the variable (wbatever Value It had before the 
assignment etatement) is lost. 
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II. H LET ( Aaflignnient ) , ? * lf,ll 

Ust!! To p,lve fl value to a vaclablGi \ ; 

(Notes In* BlP^a BASIC, youmny use either the sign 
or (he sign In .iiBslgnment statements, the will print as 
art underline or as a left--flrroW on your ' terminal , dnd you type 
' it by hoidlng the SHIFT key and typing the letter 0,) ' 

Examples^ ' . ^ 

10 " LET, X ^ 5 / , ; 

lO B$ _ "HELLO" y 
' ^10 A2 « A2 + I ' , 

10 (1)^ "RAINDROP" 
(The word LET Is optional,) ' 
Remarks i 

BASIC variables are asalgned values as explained above in IX^IO. 
Note that the sign does not indicate equality in this context; 
InstGadj in 'aasignment statements, and mean something more like 

"becomes" or "Has the value of." ~ 



The assignment statement In BASIC is called the LET statement, 
to remind you that 

LET X _ 5 and K ^ 5 ^ 

both mean '-Let X have the value 5," 

- Remertber that right and left are different, and that 
M$ NS . ' ■ . 

means "find the value of N$, Assign that valueto M$," This LET ^ 
statement will not change the value of^ N$, 



A statemeVt like - ^ , ^. 

100 ^ X or ' "DOG"^ M$ ^ 

will cause a pynCak error from BIP^ because you can't nssi^n^a value 
to 100 or to *'DOC". If you want the value of X to be 100, you should 
say X ^100 and If you Want the value of H$ to be "DOG", you 
should say M$ ^ "DOG", ^ 



See Data tfypes* Primaries, and BASIC Variables (II.7 11,9)* Also 
see DIM (II,l6) , 
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'J'I»12 Expro a^ fllonB and Operatp f a ^. , 

a ~ r ' . I f £ 1 li^ 

, A prlmaty can be either a variable or a literal in 1 

Usin^ these def Initiona , an expression r^n h/^ n^f^ i ' 
either a palmary . ' ^^P^e^^sion can be definod as 

Examples I "CAT" 

* ■ ' - , 

• M$ i. "SONG" 

, (6+4) * 9 . / 

. ((6 + Y2) ^ (A + H)X / X 

, "DOG" & (P$ & Wfi) . - . • . 

Rl (1, 3) & R$ ' 
(A >- B) OR (Di ^ "DOC") 

^Uains the term "expresBion" ' in its own definition means that 

in a similar way.) "^"S. value, of each part .of an expression 

and "'"Pli^^ted axpreflslons are evaluated from left to right ' 

and. when necessary, according to the following rules. ; 



ExpresslonB within the innermost parentheses are evaluated 



a , 

first 

c' ^iSltlnlfc^M" r2 "^^"^^ "-^^ operations, 

d' AdrfJMi i ^ done next, 

d. Addition (+) and subtraction (-) are next. 



e^aLatffn''^' you^may need to use parentheses to make tha computer 
evaluate .an expression correctly. In' addition vh.. at,„ i^ pucer 

LTrr.'"" P"-"-- " -.l'^ your e.HVsllZl Hsy or" :'rr:«r 
Extr, spaces or extr, pairs of paranthes.s will not oause'^erro^s ' 

Some eKampless 

m+i//9r4 f« «^«l"«ted as 5 + (3 / (2-2)) - 5-:75 
UJ-t-j; 2 is evaluated as (8/2) "^2^ 16 * ' 



(continued) 
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(11,12)- . . - ' (11,12) 

■ A " . ■ ' ' '• . " ' ■ ' ■ 

One essential thing to remember about using operators In 

prograrna 1b th^it' you must bo explicit. Although normal algebraic 

notation like ^ . : . 

A + 2fl ' . , 

clear to you and your algebra book, it i^ not clear to the cpmpiiter. 

Any time you want the program Co parform multiplication* you must say 

BO, usually with the multiplication operator , The equivalent of 

the above algebraic expregBion is * 

A 4- 2*fl ' ' 

/ ' ■ . ■/ ' • . . . 

You will also quickly^notice that your terminal cannot type 
eKponents up above the base. ^Exponentiation is always indicated on 

the same line, usually with the ""^^ operator. (On aome terminals, 

- ' , -\ ' . * ■ ■ , ■ _ ^ ■ . 

there la a key with an arrow that points upward. On others, you get 
the "up arrow" with shift--N.) Thus, to get 17 squared, you must use 
17 ^ 2, 

(Remember, spaces are optional. 17'^2 is also 17 square^O * / 

See Operators and Operations (II, 13, II. 19) . 



11.13 BASIC Operators ' ' . 11.13 

A BASIC operator can be one of many different things. 
The arithmetic or numeric operatbrs are 

exponentiation ^ 

^ multiplication ■ 

/ division . 

+ addition ^ 

- subtraction 

The arithmetic operators work in BASIC just as they do in 
other prograipmlng languages, as eKplalned in 11,12. 



. T4ie BASIC string operators are ^ 
& concatenation 
(X, Y) substrings 

Concatenation is used to join tORether two strings. For" 
©Kample, suppose the value of the string variable A$ is "HELLO ", 
(Notice the space after the "0".) And suppose the value of the 
variable B$ is assigned this way%* 

B$ ^ A$ & "THERE." 
The concatepation of A$ and "THERE," would make the value of B$ 



^* "HELLO THERE." 



(contirtued) 
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. ^f»^'^^> (II. f3) 

Some advice about concatdnfltinp, BUrlngsi I,f you are put clnK words 
togethef (ae In the HELLO THERK example), .don't tprffet about the 
space between the words. If you concatenate "CAR" and "WASH" thla way 

"CAR" & "MASH" 

the result la "CARMASH", which may be just what you want. if you say 

. "WKLCQME" & "Home" 

you get '"WELCOMEHaiE", Which is probably not what you want. You can 
say either - ' . ' 

"WELCOME "& "HOME" , (space after "WELCOME") 

or "WELCOME" & " HOME" (space beforp "HOflE") 

or "WELCOME" fr " " & "HOME" (space quoted by itsolt) 

all of Which result In "WELCOME HOME". This concatenation 

'"WELCOME"&" "fi,"HOHE" ; " ' ' 

produces the same ''WELCOp HOME"' result, because the ^pace is inside 
Che quote marke as in the other examples. A sppce inside quote :m arks 
is .juat like any other character and becomes part of the reHultlng 
string just as any letter would. Using spaces to separate different 
parts of your expression makes your, lines easier to read , but has no 
effect on how the expresaion is evaluated. 

A subBCring la a part of a string. In the example above. 
X and V refer to the "start" and '.'stop" , charac teca In the string. 
For example, "PURPLE" (1. 3) means -the first through trie third 
characters in the word PURPLE, The value of "PURPLE" (1, 3) is 
"PUR". "PURPLE" (4, 5) is "PL" . The numbers can be variables, so, 
if Che value cf X was 3 and the value of Y was 5, then "PURPLE" (X, Y) 
would be "RPL".,V,The string can be a variable too, so if the value of 
H$ was "PHANTOM", then H$ (X, Y) would be the same as "PHANTOM" (3, 5) 
and the value would Jj6 "ANT". , s 

This substring "BEAN" (5,5) 

would be the fifth character in the string "BEAN" if there were five 
characters to begin with. If you specify a nonexistent substring 
like this one. the result is nothing. (See II. 14' for an explanation 
of the "null string.") . „ \ 

This subatring "BEAN" ^3,2) 

would be the third through the second character in the string "BRAN", 
if BIP could count characters backwards, but it can'f. An "impossible • 
aubscrlng' like this one will CHuse an execution error when BTP trlPs 
to evaluate it . " 

BASIC cannqt evaluate an expression that contains different 
cypes of values. For example, this expression has no meaninR 
9 + "NINE" 

because 9 Is a numeric primary and "NINE" is a string primary . 

See Data Types and Primaries ■(II. 7 - II. 8), Variables and Assignment. 
(11.9-11.11), and Boolean Expressions (11.19) ' 



11.14 mm ' , ■ ' • • TT.l 



Uau; TO allow the* user of tMe program tcj Klve ,1. value to,, a vflrlable. 

Kx/lmpJ ea ; • ' , , • 

3o" INPUT !)f ' (fbr*rtVnumt3er) - 

30 INPUT FS (foe n ytrlnR) \ " 

. 30 INPUT X, H$ (for multiple-input)- ^ v 

Ramarksi 

When the INPUT' statement la execiitGd, HASTC types a colon ( i ) 

and waits for the user to type ^ofnethinR, ending with the.RETURN key. 

Whatever the user types be^pmes thd value of the variable In the 
INPUT statement , ' 

The only limitation In the use of INPUT involves numerie 
variables and is imposed when someone runs the program, if a numeric 
variable l8 specified in the program, the user must type a single 
number* not a string or any kind of ^eKpreBSlon. Numbers like^ 1492 
or 6,25 will be accepted, but an expression like 3^^ will not, BIP 
prints an erfor message and lets the user try again. 

Jhis program dpubles any number the user types: 

10 PRINT "TYPE A NUMBER AND I'LL DOUBLK IT FOR YOU" 
20 INPUT Y . * , 

30 Y ^^*Y*2 

40 PRINT Y : \ * 

99 END ' 

This program does something simple with a string typed .by the user 

10 PRINT ''TYPE A PEW WORDS AND I'LL REPEAT THEH" 
20 INPUT W$ . 
30 PRINT W$ ^- * 

99 END ' ' 



Note; when typing a string in response to an INPUT, the user 
should not type quota tion marks. Also, for strings, if the user types 
only the "CR" k^y, the string variable is assigned the value This, 
called the NULL string. The null string is analogous to the number 
0 (zero) . It is a known value, something that has meaning! it means 
the string version of nothing just as zero means the numeric ^ version 
of nothing. Do not confuse the xnull string with t,he character " " 
which is a space , ■ 

. , (continued) 



: , ■ ' ■ . . '(It. 14) 

One INPUT statement may be usad to allow t'he user to give 
valuaa to more than one variable. For example, this program accepts ' 
two numbers and adds them. ,. 

10 PRINT "TYPE TWO NUMBERS, ONE AT A TifiB " ■ ; 

20 INPUT X, y ■ .' ■ ,„ 

30 PRINT "THE SUM IS "; X+Y ' ' ' 

, 99 END . ' , 

■ ■ ■ / ■ . ■ 

You may specify as many variablGS in a "mulciple Input" stc^tement 
as ^QU' like, always separated by a comma. When B$p^s BASIC eKecutc?B 
this statement. It prints a colon'for each value to' be typed by the usei^ 
Other implementations of BASIC t/ork in a different way, ^ 

See Input / Output (11,5) and Variables (II .9) ; ; 



Il*15 READ , DATA and REOPRN 11.15 
Use I To assign stored values to Yariablgs, 

Examples I ' 

10 READ K ' 
50 DAm 200 



10 READ P 
20 RMD Q 
30 READ R 
200 DATA 5, 20* 50 



, 30 READ A, B$ 
80 DATA 60, "DOG" 



60 REOPEN 

Remarks I ' ^ ' : 

Using READ and DATA comblnatiorts allows you to store values ^ 
in the program and assign tho$e values to varlablea at appropriate 
times. The statement . 
READ X 

causes BASIC to take a value from the DATA statement and assign that 
value to the variable X. For every execution of a READ stafament, 
there muse be f corresponding DATA value. ' 

' ' . (continued) 
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, (irvis), . . ■ ' ■■■■ . (11.15) 

As shown In Che second example nboVc^ n DATA statement may 
contain more than ono value. BASIC kiacfpH t rank^ar the DATA valuGB, 
find ijfter n KKAD ia GxecutGd, BASIC moves n pointer to the next value 
in Cha DATA statement* In thnc .secnnd example, thG variable P WnuW 
get the value 5, Q would get 20* and K would get 50* 

The third exarople shows a multiple HIlAI) Htatement, Execution 
df a multiple. RllAD assigns values to ^both variables, just as If one 
HEAD immediately followed the otherp Tn the eKamplte , execution of 
line 30 would result in the asaignment of*60 to the variable A and the 
assignment of "DOG" to the variable B$* Use .multiple READ statement.s 
whenever you want to assign values td more than one variable, all at ' 
the same time, ' 

If a-KKAD statemen.t is executed, and all the DATA values have 
been "used," an execution error message will be printed (since no 
value remains to be assigned). To avoid this error, use a "dummy" 
valuie at the end of the DATA list and stop READing after that value 
has been used. In this program^ -1 is used as the "dumm.y" that marks 
the end of the list of DATA values, / 

10 PRINT "THIS PROGRAIi PRINTS SQUARES" \ 
20 READ Y c 
30 IF Y ThjEN 90 

40 PRINT Y";2 ^ - 

r 50^ GOTO 20" 

60 DATA. 5, lb, 15, 20, -^1 /\ ' . ^ . : 

90 PRINT "FINISHED" 
^ 99 END V 

(This program contains a loop. Read about loops in 11,17*') 

There are some 1 imitations on the values you may use in \a DATA 
statement. First, such a value, must be a literal or Gonstant— not 
a variable, and not an expression. The value must be a numbet or a 
strfng; if it is a scring, it must be enclosed in quotatioh mairksr 
Second, any value given In a DATA statement must be of the samd type as 
,the variable to which it will be assigned, , Note that in line 80 above 
(on the previous page), the numeric value ^ 60 corresponds to the numeric 
variable A, and the string value "DOC" corresponds to the string 
variable B$, BASIC will give an execution error if* at tbe time tfie , 
READ is executed, trie variable and. the value are of different typeA, 

You may use as many DATA statements as you like in a program. 
The values, given in the statements will be "used" sequentially, as 
required by the execution of READ statements. DATA atatements can 

J , (continued) 




^^^'^^^ .. ■ ;„ .-, , . • ,. ' (11.15) 

appear any where In the program beforo the END, and It Is a good Idea 
to locate your DATA Ifn a place that makes sense to you. ' PcJr eKample, 
If a section of a program , requires RtJADlng vfllues from the DATA, put 
the DATA atatemertts at the end of that section so that you can • 
easily see where the DATA values will be used. 

The. REOPEN statement moves the"polnter" badlt to the first 
value In the DATA list. The next READ statement will then take the 
first DATA value in the lowest-numbered DATA atatement In the 
program^ REOPEN is usef.ul in situations where you want to use the - 
same M-TA values, in the same order, more than once. 

See Input 7 Output (II. 5), Data Types (11.7), and Variables ( II .9). 



11.16 DIM ■ II' 16 

Use? To establish the size of an array (a subscripted variable). 
DIM is short for DIMENSION.,. 

Examples : i - 

1^ DIM L(15) . 

10 DIM A$ (50) . 

Remarks i ■ 

BASIC needs to know how fong an array will be before you refer 
to any elements or "slots" in the array (for example, before you 
aaslgn any values to elements of- the array) . The DIM stateinent 
.escabllshea the maximum length'. The DIM atatement must precede, (i .e . ; 
have a lower line number than) any statement that refers to an' element 
of the array. Usually, the DIM goes at the very beginning of the 
program. There must be one DIM sta tement for every array used in, the 
program . 

t ' ■ ' ' ■ . " 

Only one DIM may be executed for p given array. In the example . 
shown below, line 20 Is executed only one^ each time you HUN the 
program. BIP will stop axecutlon and print an error, message if two 
DIMS are execiited for, the same array, or if one DIM for a given array 
variable is executed twice. This means that you ihould locate all DIMs 
outalde any loops in your program, so' that BASIC executes each different 
DIM only once. 



, ■ ' (continued) 
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SuppOBe ycHir DIM statement iu 

10 l)IM X (25) . • ^ 

Thi« menns ttrht you may not liBe more than 25 elementH Ln tht3 nrrny X, 
Using fewer than 25 will not chuHe any prpblemB * ^ 

This is n simple program using ^H; array. It #islc9 the user tor. 
three wordSi mid aBslgns each word to an element of the array. Then It 
prints the words In the opposite order , , 

10 DIM L$(3) ^ \ : " 

20 PRINT "TYPE THREE WORDS* ONl^ AT A TJMRJV 
30 INPUT L$(l), L$(2), h$Oy ^ ' ' 

'40 PRINT '^Hl^E'S YOUR LtST IN THIC OPPOSITE ORDER." ' 
50 PRINT L$(3) ' . ' 

60 PRINT L$(2) * . < \ 

70 PRINT L$(l ) 

99 END \ \ . ' ^ , 

. ^ ■ ' \ ■ ■ -. 

The word "indeK" Is used ihVconnectlon with arrays to mean the 
number that specifies each element in the tirray* (The word "Bubscrlpt" 
1^ also used*) For ex^mple^ in line 50 abo^/e, the Index or subscript 
La the number 3^ and It specifies the third element in the array L. 
V'lndex" ip also used in connection with ioops (see 11/17) to mean the 
variable that counts the number of eKecuttons of the loop. This 
program "is 1 Ike the previous example, eKcept that it allows the usdr 
to say how long his list^ will be, and then uses a varlah^le a.^ the 
index, both of the loop and of the array. It also uBjes a variable Inv 
the. --DIM- statement, after that variable has been assigned by -INPUT-, 

10 PRINT "HOW LONp IS YOUR LIST?" 
20 input" N ^ ' ^ ^ 

30 DIM L$ (N) 

40 PRINT "TYPE YOUR WORDS." 
50 FOR I ^ I TO N 
60 INPUT L9 (I) 
: zq NEXT T ' 

80 PRINT "IIERE^S YOUR LIST IN THE OpPnSr\rE ORpER*" 
^) FOR T ^ TO 1 STEP -1 . 

100 PRINT L$ (I) 
llO NEXT I . . 
999 END 



•See Primaries (Ii,8)/F0R , . NEXT (lf,2 1) , 
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When the computer ^^^^Utm^ ^ ^Cbred prpgram, it follows 
predictable path through Use instructlona that Is the prb^ram. 
In some programmlrtg lanpijaftea^ ^rdir of Instructions executed 
depends simply on the o^J^^ Whi^^ the computer encounters them frpm 
the Input device (e»g.,;^flrd ^^f^ from n card reader or line by 
line from a disk file) , Othe^ Xaf**^^^^®^ (irtcludlng BASIC, aa you know) 
use line numbers, and tt^^ ^^^Put&f Executes Instruc ttoiis in numeric 
or^er , 

In elthar casaj all %mgix^^^^ (i^iye the ability to tell the 
computer to follow a dl| ^f^ren^ ^^^^t . to go tq a different pl^ce In 
the list of inetruetion^ md Q^tr/^^^ from thete. This is called ^ 
'^branching" and it can elt^^g^ .j^^ondltidMl or cdnditional. 
Unconditional branching ^fifer^^^ 0 change in the sequence of execution 
that will always be car^^^d b^^ ^^^^^rdless of anything else In the 
program. Unconditional b^^^^^lng something like telling the computer, 
"Don' t ask any questlon^^ J^^^ go ^ different part of the program*" 
Conditional branching a^^^ ^ q^^g^^o^ first; whether or nob the change , 
in sequence is carried ^^Pends some^ condition being frrue. 
Frequently It involves l^yklng certain variable, and executing the 

branch if the variable h^0^ ^erta*^ value. The program specifies a 
decision to be made by ^^^pute^* r - " ' ' 



The ability to make s^P^°Ptigt^ decisions constitutes the 
"smartness" , of a progTaitt/ ^i^^tual^^ no useful program runs atralght 
through ail its acatement^* ^i^houC^ver changing the order of 
eKecut ion * ' 

Xia?.! LoopsV / . ^ - . 11,17-1 

A loop is a series ^tat^j^^^^^ that is executed more than once. 
It la an extremely useful prog^^j^^^fi^ structure. By using a loop, you 
can make the computer do c^m a^^^ c^lng many times, but you give a set 
of Instructions only onc^, Th^ gg^^tal form of a loop is this- ^ 
•' = ■ - ' ' 

Start .the loop here. 

Have the program do ^^^^^tf^tng 
. Decide^ if the "sometynft" ihouif be done aftain. 

If 60, go back up anq ^tar^ loop again. * 

If not, continue on h^^.^ / 

The "something** can c^^f^MH. It can be most of the 

progrftmi for example, a ftr^^ran^ th^^ plflys a game can start itself 
again depending on what In^^'^^tiofl ^^er gives after playing once™ 
the whole game is Inilde lopp 

' . ' • * ' 

(continued X , 
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A large category of loops follows thlB genertl pu ttern I 

Sot a "start'* value. * \j ' \ 

Set an '■□nd'* value, W 
Set a counter equal to the start minLis 1.-. ^ 
Increment the counter. 

Do the work* > v ' ^ 

Look at the end yalue--lf che counter Is leas than or equfll to 
^ Che end , go back to the "increment" placd and continue 
f rprn there , , " . : 

Otherwise (l.e,., the counter la greater than the end value), 
conclnue from hisre/ ' 



A "counter*/ is' a numeric variabld that you URe to count sornething. 
In this ca^e* tt counts the number of times the loop has been 
exequted-^ou increment the counter (add 1 to It) each time you 
go through the loop. The counter is also called the *'indeK.*' 

\ This pattern is used In situations where thG problem can be 
soIvGd by performing the same sequence of steps, perhaps with some 
ons, a numljer of tlmea. ThiB .ls "the work," The number of 



va 



and end values * 



tlmes^'^the work" done depends on the "atart' 

For example, the fbllowlnR is a general progrm (In no^ programming 
;uage) that couhts_from 1 to 5i 



Start ^1 ^ 
Knd ^ 5 

Counter -'Start 1 

*-Counter^ counter + 1 

Print ^atqe of counter 

If counter 'less than end,' go to * 

Print good Bye 



} These three 1 ItTes 
) 'are the "loop". The 
) work Is to print the 
value oC the cbunter, 



Different problem^s require different variation.q on this general 
pattern* For eKample, |Ke "work" may Involve a more compLicated set 
operations,, or the counter may be changed by some> valus other than 1, 
or the order in whi^ch the pattern parts, are exenuCQd mny needJ to Ho ' 
different*; Once- the general pattern i s understood , however, it is 
easier to see which details must be changed to Bolve a, parrLcular / 
problem. Look (on the next page) at a program (in no programmtng 
language) that fiounts backwards 'from a number typed by the user. 
Notice the ways In which It Is different from the last example. 



(continued) 
s 



Print h^Ho user, type me a number please ' \ ' 

k * Start wtV€ite\fap number the user types " > 
End ^ zerd ^ V * 
Counter ^^start . , ^ ' 

* Print vjaiue of counter 

Counter ^\c6unter minus one » * ' - 

If counter greater than or equal *to end , go to * 
. Print goodbye ' 

■ Loops do work other than counting, of , course. This, final 
BHmplu program (IrV no programming language) prints tire user's name 
as many tlpfes as he or she chooses. This program .clbesn' t need a 
start or/ind value, because it isn'^ cbuncing anything* but it does ^ 
need.to/nake a comparison to decide whe-ther or not to go Arough the ' 
loop^aln* It also needs two string variables, one to hoLb the user's 
name/Md one to hold the user" s answer to the yes^or-no question. 

Print hello user , .please type your . name ^ - 

^Username^ whatever string the user types . 
* Print, shall I say your name^ yes or no, please > These 

Answerf ^ whatever the user types } lines ' 

If answer la no, then go to goodbye line ' > are 

Print value of username ^ ' \ ^^e 

Go to * \ 1 

Print goodbye ■ ' ' . 

This loop uses both a ^conditional branch *('^lf the answer Is no ") 
and an unconditional branch ("go-to *^^) . Sometimes it makes sense to * 
put^ the conditional branch at ^e top of the loop ' (1 .e . , before ydu 
do the work"), and then uncondltiohally go back up and start again 
once you have reached the bottom^ as in this; eKample. 

It Is not hard to write .a program that/makes <he compucer do 
the same ching over and over, never stopplnB. ' To fo^ce an "infinite 
loop; like chls to. a halt, hold down the "CTRL" key while you type the 
letter C. There is a program in Section 11.18 >that has an infinite ' 
loop . 

See 11.18 - 11.21 for the BASIC atatements usea to construct loops. 



11.17.2 liranch and Return 
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Frequently, the same set of instructions Is used in mnny 
different parts of a program. An efficient way to use these inscructions 
is to set them up in one part of t.he program and to branch to that part 
from other parts. The sequence of statements Chat is accessad from 
different parts of the program is known as a subroutine. 

Since a subroutine can be "called" fcum differ en t places, Ic 
Is important for the computer to know where to "return" to after the 
st.Ttements in the subroutine have been executed. Most languages have 
the ability to remember the place from which execution lumped tn the 
subroutine and then to go back to that pLace to continue after the > 
sub rout ine . 

•Po'r example, consider a program that simulates a ^^amo of 
blackjack. It might incliide a subroutine that "deals the. cards" nv 
generating random numbers and translating, those numbers into cards froin 
t he deck. In b L ac k j ac k , the d e a 1 e d _ea_l s c n rd s in t wo d 1 f f e r en c 
s^i t ua t io n s : e i t he r L t is the beginning of n new hand, o r one of Che 
players is asking for an another card. In addition to those he holds 
already. So, in the blackjack program, the card-deailng subroutine 
would be br.anched to (or "called") in those different situations. 
What happens afterwards depends on what was happening when the dealer 
dealt a card. The b ranc h--and-- re t Ur n capability allows Che program, to 
go back to that place after the cards have been dealt, so that play 
can continue appropriately. in the first case, the program would only 
check to see if all the cards needed to scare the game had been dealt. 
In the second case, it would have to ask the next player if he wanted 
ano the r c ard . 

See 11.22 for the BASIC statements used to set up subroutines. 
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11.18 GOTO II IB 

Use.- To alter the sequence of execution of the program unconditionally. 

Example: 

70 GUTO 10 

Remarks : 

BASIC executes a program in the order of the line numbers. - 
When you say^RUN, It finds the lowest-^numbered line and executes 
that statement. Then it finds the next higher line number and executes 
the stacement on that line. And so it goes^^^it^s very simple. 
The above example would change that order by sending BASIC back to 
line 10 every time line 70^was executed. 

This progxam will repeat itself endlessly (until the user 
types '^G/ to stop it), counting from 1 on up . 

^ ^ 1 (To stop a program like this, hold 

20 PRINT X ' down the "CTRL*! key while yeu type the - 

30 X ^ X+1 better G, See Section 1.6 ) 

40 GOTO 20 
50 END 

Note that once BASIC has ekecuted the line specified in the GOTO 
statement it .continues execution from that pcKnt. In tw'is example, 
the order of lines executed would be 

20, 30, 40, (here GOTO changes things) 

20, 30, 40, (GOTO 20 again) 

20, 30, 40, . (and again) 

etc. 

The only way to make this program stop is to hold down the "CTRL'' key 
while you type the latter C, This la called ^interrupting" or 
aborting" the execution of the program. 

If your GOTO statement specifies a non-existent line, BIP 
will print an error message before It allows you to RUN the pFogram:. 

See Program Flow (11.17). 
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11.19 Relational and Boolean Qperators 11,19 

The BASIC celatlonal operators are 

- equal to 

<> TiO t equa I to 

< lesH ' than 
>greaterthan 

<^ less than or equal to 

>^ greater than or equal to 

Relational operators are used to compare two values. This comparison is 
called a Boolean expression, and its value is always either true or 
fa 1 se . 

In numeric expressions, the relational oparators work as one 
normally expects them to* In striofg expressions, relational operators 
compare the strings for alphabetic V^rd^^r^ Thus: 

6^6 Istrue 

B , 7 >^ 5 ^ is true 

4 o 8/2 is fa^e 

•^DOG" >-'*CAT'' is t^ 

''ALPHABRT" < "A'' is false 

The i\polean operators are 
NUT 
AND 
* OR 

Boo lean operators are used to combine or change Boolean 
expre-Bslons , Say the variable X has Che value ^, 

Y has the value 99, and 
AS has the value "YES'', 
Now consider the followinr^ Boolean expressions; 

a , NOT ' ' ^ , 

The Boolean expression X >^ 0 is triie. 

The Boolean expression NOT X >^ 0 ^ is false. 

The expression Y < X*5 ^ is false. 

The eKpressinn NOT Y < X*5 is true. 

The eKpression A$ <> "NO" is equivalent to 

NUT AS ^ ''NO" 



(con t in ued ) 
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.(11.19) ^ 

b. AND * 

An expression that includes AND is true only/if all Its 
f partsaretrue, 

X <> 4 AND 100 Is true, 

AS - "NO" AND Y <- 100 is false. 

c. OR 

An expression that Includes OR is true if any or all- of its 

parts are true * 
X <> 4 OR Y > 100 . is true, . 

AS ^ "NO" OR X < 5 is false. 

Y O 98 OR A$ - "YES" Is true. ' 

Unless parenthasas are used, BASIC applies the BooLean 
operatoifs in this orders NOT, AND, OR. thus,' 

NOT A$ - "YES'* AND Y < 100 ! ■ ^ V ^ 

is equivalent to 

_ _ smi _M ^.jms'\i-mD a < loa). . . - - . - 

and the expression Is false, because NOT A$ - "YFS" Is false. 

A$ ^ "NO" OR NOT X ^ 6 AND Y > 50 
is equivalent to 

(A$ « "NO") OR ((NOT X - 6) AND (Y > 50)) 
(f) ' ( (t) (c) ) 

and the expression is true. 

If you want to force BASIC to evaluate your Boolean eKpresslons 
in a different order, use parentheses as you would with numeric * 
expressions. For eKample, 

NOT A? - "YES" OR Y < 100 
is equivalent to 

(NOT A$ - '^'YES'*) OR (Y < 100) 
(f) (t) 

and the expression is true, because ^Y < lOO is true 

> - - - 

However, 

NOT (A$ ^ "^'YES" OR Y < 100)^ 

(t) ^ (t) ^ 

is false, because (A$ - "YES" OR Y < 100) is crue. Parentheses can 
make a difference if you need to use complicated Boolean expressions. 

See Data Types and Values (11,7). - 
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IT .20 



Usa i To modify the order of GKeciition so that your program can do 
differant things in dlfferenc sicuacions. 

Examples' * 

50 IF B > 5 THKM 150 

T 

50 IF X$ - "OXYGEN'- THKN 300 
50 IF A$ - "REPEAT" AND C > 0 THEN 10 
Remarks: 

The IF . . THEN scatement is executed in the following way^ 

a. The Boolean expression following IF is evaluated as either 
true or false^ depending on the values and the relationship 
within the expression* 

If the Boolean expression is faise^ the sequence of execution 
does not change* and the next 1 Ine * executed will be ttie line 
after the line containing the TF . . THEN, 
c. If the' Boolean eKpression is true, the next line executed will 
be that specifted by the line number after THEN, (One may say 
that "control Is transferred" to that different point In the 
progranit since execution will continue frori that specified 
line, not from the line following the IF . . THEN statement.) 

This ihort program uaes an IF . . THEN to decide whether or 
not to Htart Itself over: 

lO^PRINT "TYPE YOUR NAME*'* 
* 20 INPUT N$ 

30 PRINT "HELLO, "; N$ 

40 PRINT "TO START OVER, TYPE 'YES'." 

50 INPUT A3 

60 ir^AS - "YES" THEN 10 
70 PRINT "OK. GOODBYE." 
999 END 

Noce that only the word YES from the user causes the program 
to continue executton (again) from line 10. Anything the user cypeH 
that is not YES will be taken as a NO answer. This program Is 
anotlier example of a lotop. The number of times that the loop will 
be executed depends entirely on what the user types when the program 
is run. Try this: Copy this program, then RUN It. Use TRACE or 
FLOW to see how things work* 

See Program Flow (LI, 17) and Boolean Expressions (11,19). 
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11.21 FOR , . NEXT 



IT .21 



Ubbi To have , basic do the counting, inc ^emen t ins . and checking in 
a loop% automatically. 



Examples i 

iO Rm SQUARES FROM 1 TO 5 
20 FOR N - 1 TO 5 
30 PRI^^T N 
40 PHINT N^2 
50 NEXT N 



99 END 



see 11.24 about REm' 

establish "start" and "end" 
,do somet hin^ 

do someching else 

add l' to If N is 5 or less, 

go to 30 aga in , If N is 
more than 5, continue to 99< 



10 RF^ COUNT FROM 10 ^TO 1 
20 FOR N ^ 10 TO 1 StIp ^1 

30 .PRiNT . Ji . 

40 NEXT N 
99 END 



!i counts backwards 
because the step is negative 



Remarks i , * 

FOR. .NEXT loops save the progranimer some work by automatically 

inoremantlng the counter and checking Its value again.qt t.ha top value 

The general form of the FOR statement is 

FOR <index> ^ <start> TO <end> STEP <howmany> 

FOR, .NEXT loops are eKecutad in this wayi 



a , 



The --indeK" variable Is assigned the value of <start>. 
The statements following the FOR statement ate eKecuted 
In order , " 

When the NEXT statement is encoun tared , " 



1 



The value of <h05^any> is added to the index. 

If no STEP Is includecj, 1 is added. (The value of 

the index moves closer to <end>.) 

If the value of the Index has not passed the <end> 
value, the statements following the FOR 
statement are executed again ™ the loop is repeated 
with the new value of the Index. 

If the value of the Index has passed the <end>, the 
loop la not repeated, and execution continues from 
the statement after the NEXT statement. 



(continued) 
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(11.21) 



(11,21) 



The FOR statement sets up the ''start" and "end" values for the 
loop, and marks Its beginning. The NEXT statement marks the end of the 
loop. The value of the Index variable (N in the examples abpve) 
is changed, and checked against the "TO" value, when the NEXT statement 
is (executed. All the "work" lies between the FOR and the NEXT, 

The following three programs Illustrate how loops work. All thc^ee 
programs do the same things they all count by twos from two to twenty. 
The first program is pretty silly, since it makes the programmer do 
more work than is necessary^ 

10 PRINT "COUNTING BY TWOS" 

20 PRINT 2 

30 PRINT 4 

40 PRINT 6 

50 PRINT 8 

60 PRINT 10 

70 PRINT 12 * 
80 PRINT 14 
90 PRINT 16 
100 PRINT 18 

110 PRINT 20 ^ 
120 PRINT "WHEW" 
999 END 

The second program is much better, since it makes the computer 
do more ofthework^ 



10 PRINT "COUNTING BY TWOS" 
20 N - 2 
' 30 PRINT N 
40 N - N + 2| 
50 IP N <^ 2 (J THEN 30 
60 PRINT "FINISHEn" 
99 END 

The third prog mm is even better, since it t^kes advantage of 
the automatic features of the FCIR . . NEXT Htructtire: 



10 PRINT "COUNTING BY TWOS" 
20 FOR N ^ 2 TO 20 STEP 2 
30 PRINT N 
40 NEXT N 

50 PRINT "THAT'S ALL, FOLKS!" 
99 END 



( cont Inued) 
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(11.21) 



( 1 1 . 2 1 ) 



^^It Is someclmes very useful to puc^ one Loop inside another 
or nest the two loops. The following proRram mlRhc be used by the 
principal of a school to add up the number of students in each 
grade and in the school as a whole. The "outer loop" Is Indexed bv the 
variable I, and the "inner loop" is indexed by J. Tne extra lines on ^ 
Che left Show you how the J^loop is nested inside the I=loop. 

10 T = 0 

^ S = o' 

25 REM T IS FOR TOTAL IN THE SCHOOL, S IS FOR GRADE StJBTO^A I q 
30 PRINT "HOW MANY GRADES DO YOU HAVE IN THIS SCHOOL?" 
40 INPUT G ' 
50 FOR I 1 TO G 

r 60 PRINT "HOW MANY CLASSROOMS DO YOU HAVE IN GRADE "• I 
I 70 INPUT C . ' 

f - 80 FOR J = 1 TO C 

I J 90 PRINT "HOW MANY KIDS IN CIASS J- " IN GRADE I 

.1 I loo INPUT K . ^ ' . 

. I I ,110 S = S_+ K V 

I 111 5 REI1 ADD THOSE KIDS TO SUBTOTAL FOR THE GRADE 

I - 120 NEXT J 

130 PRINT "m GRADE "■ I- YOU HAVE "; S; " STUDENTS" 
1 40 T = T + S . ^ 

145 RBi ADD TOTAL FOR THIS GRADE INTO THE TOTAL FOR THE SCHOOL 
. 150 S = 0 ■ ' ^ 

155 REM SET THE SUBTOTAL BACK TO ZERO. READY FOR NEXT GRADE 
160 pXT I ^ 

170 PRINT "IN THE WHOLE SCHOOL YOU HAVE "■ T- " STUDENTS" 
999 END ■' ' 



One thinfi to remember when you nest loops is that the inner loop(s) 
«nf .K* entirely contained inside the outer loop. BTP won't let you 
KUN Che program if it has loops like thlsi = 

10 FOR X ^ 1 TO 10 



40 FOR Y - 10 TO 100 STEP 10 

70 NEXT X 
■ 

90 NEXX Y 

The NEXT for the Y^loop Is outside the X-loop completely, which 1b 
not allowed, 

Sae Program Flow (11*17)* 
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11.22 GQSUB . BEGINSUB , , RETURN , . liiNDSUB 



11,22 



Usei To cransfer eKecutlon to a subroutine* then to return back to the 
same place. 

Remarks : ' 

A sequence of statements that is accessed from different 
parts of the program is called a subrouC^e, BIP subroutines are 
somewhat d if feren t f rom subroutines in other implementations of BASIC, 
A BIP subroutine is a sequence of statements that come between a 
BgCINSUB and an ENDSUB. The sequence is only ''called" by a GOSUB. 
It can terminate either with a RETURN or the RNDSUB, both ol which cause 
a jump back to the line after the GOSUB that called the aubroutine, 

- Subroutines are useful in a proRram that uses the same sequence of 
statements In a number of different sttuatlons* In that they allow the 
programmer to write the sequence only once and yet have it accessible 
from many different parts of the program* When this sequence has been 
executed, control returns to the place from which the sequence was 
ca^^ed--"eiDmp=i±ea^ed programs are also much easier to debug if they 
have subroutines corresponding to the diffe^rent parts of the Job the 
program is intended to do. See "Branch and Return** in Section 11.17,2. 

Example: 

(other lines of the program) 
50 GOSUB 800 

60 PRINT "WE RETURN FROM THE SUBROUTINE." 
70 GOTO 999 



800 BEGINSUB "NUMERO UNO" 
810 INPUT X 

820 IF X ^ 1 THEN 850 ^ 
830 PRINT "X IS NOT 1. YOU LOSE." 
840 RETURN 

850 PRINT "X IS 1. YOU GET A STAR." 
860 PRINT "* * * * ^ 
870 ENDSUB "NUMERO UNO** 
999 END 

When line 50 is eKecuted, control Is transferred to Line 800. Execution 
continues with 800* 810* and 820» If X equals 1, the next lines executed 
are 850* 860* 870, and then back to 60. If X is not equal to I at line 
'820, Che sequence is 830, 840, and then back to 60, 

(continued) 
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GOSUB , 



BEGINSUB 



^DSUB 



50 GOSUB 800 , 

Jumps in tQ c he sub rout Ine , = 
L^ne 800 must be a BEGINSUB. 

800 BECINSUB "NUMERO UNO" 

beginning of the subcoutlnf. The name 
(whatever you 1 ike , enclosed in quotes) is 
optional and has no effect except to help you 
see what your prograrn is doir 



RETURN 840 RETURN 

' ^ jumps to the line following the GOSUB; In this 

caae, line 60, Use as many RETURNS as you like, 
for conditional branching out of the subroutine, 

= - . Sm BNDSUB ''NUflERO UNO'' 

marks the end of the subroutine. It causes an 
automatic RETURN to (in this case) line 60. 
The name is optional — use it to match up with 
the BEGINSUB name If it helps you. 

Notice that a BIP subroutine must begin with a BEGINSUB and end with an 
ENDSUB, and that these statements must be accessed only by the GOSUB, 
A BIP subroutine does not require you to use a RETURN^ since ENDSUR 
includes Its function. In BIP, RETURN and ENDSUB are similar to STOP 
and Er^Di you may use as many RETURNS and SXOPs as you n^0d (Including 
none at all) ^ but you must use one END per program and one EN^)SUB per 
subroutine . ' . 



There^are no Jumps Into a subroutine eKcept by a GOSUB t;o Its 
BEGINSUB, and no jumps out of a subroutine eKcept by a COSUB (to another 
subroutine), a RETURN, or an ENDSUR* Look at these pairs of programs 
for lHustratlons of the syntax of subroutines ^ 

no jumping in 



Jnls eKample is illegal 
10 INPUT X 

20 IF X ^ 1 THEN 100 



This example is legal 
10 INPUT K 

20 IF X <> 1 THEN 40 
30 GOSUB 100 
40 STOP 



100 BEGINSUB 



100 BEGINSUB 



(continued) 
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(11.22) ^ ' (11.22) 

*** no "flow through" Into the subroutine *** 
Illegal Legal 
10 GOSUB 100 10 GOSUB 100 

20 PRINT "X" 20 PRINT '»X" 

30 STOP 



100 BEGINSUB ' 100 BEGTNSUB 

(the problem with the Illegal example is that without the STOP statement, 
BASIC could reach and execute the BEGINSUB directly in the sequence of 
line numbers, which is illegal, A BEGINSUB may only be executed 
Immediately after its matching GOSUB *) 

*** no J umping out 
Illegal ^ Legal 

10 GOSUB 100 10 GOSUB 100 

20 STOP 20^ STOP 



100 BEGINSUB 100 BEGINSUB 

110 INPUT X ' no INPUT X 

120 IF 1 THEN 20 120 IF X - 1 THEN 140 

130 PRINT "X IS NOT li" 130 PRINT "X IS NOT II" 

140 ENDSUB 140 ENDSUB 



no subroutine calling itself 
Illegal There is no right- i;ay for this. 

10; GOSUB 100 BASIC is not recursive. 



loo BEGINSUB 

110 PRINT "IN THE SUBROUTINE!" 

120 GOSUB 100 

130 ENDSUB 



See Program Flow (11,17) 
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II»23 Functions, Ar^umencs^ gnd R^^^^ning Value . 11.23 

Iraagirie this exchange* ^OU s^y^ i'pQuble this nijnberi 6" and 
your friend says, "Okay: 12, f To^^^^}^ a number is to use that 
number in a specific way an^ then -^^ ^^^e the result back. In this 
example^ "double'* is a f unct ^^^ the fit^^^ber 6 Is the argument to the 
function, and the number 12 (Che t^gyj^t of doubling 6) is the value' 
Returned by the fimctlon* 

A function is some definp^ P^Qcesa ^^^^ produces a result. 
It may require no arguments, iike ^^^^^^ction that picks a random 
numbar -(see RND) . It may r^^t^lre #^%ument, like the funQtlon 

that doubles a numberr-^you Q^ri't ^Qy^j^^ something without knowing 
What that something is. Or n^ay req^^^te more than one argument, 
like the function that find^ ^t^Qi^g^ of two numbers----you can't 
say something about two numhg<s without knowing what they both are. 

A function always return^ Valu^* 

Keep the special meaning^ of ^tguni^lt and return in mind. 
Don^ c confuse them id,th the ^^Rula^^^^l tgft meanings of the words. 

You may think of a funct^^n as ^ ^p^tthand for some series 
of Operations* The value ra^t^f^ed by 0 function is used like any 
other value in the programmi^^^ ^^^5uap# using i you may assign 

It to a variable, or use it a B^^j^^^ri ejcpresslon, or print it, etc. 
Some examples of functions a^.^ Si^^n if* next few pages. 

To generate a random num^^f is gj^^pJ^> to teU the computer 
to pick a number. One of the ^^st tnteV^^tlng uses for random numbers Is 
In programs that play g^mesi Jfiallt^g c^^^^t choosing a number for the 
user to guess, or choosing a ^^^e ^j^^tae-toe* for example. 



11.23, 1 Built-in Functions . 11.23.1 

BASIC has several bullt--j^ func^^^^^^. That is, there are some 
operations that are so frequ^^^cly m^^^ py programmers that they have 
been added to the commands th^c th^ j^j^^^^preter understands* The exact 
list of these functions will ^0^y v^^^h implementation of BASIC, and 

the list is sometimes dalled ^ '^^^rarV''^* following functions are 

built into BIFF'S BASICi 



(continued) 
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11.23. 2 mo „ 11.23. 2 

User To generate a random number 

EKamplesi 

20' X ^ RND 

20 PRINT RND"^10 

20 B ^ INT (RND * 10 + 1 ) ^ 

Remarks ^ 

The RND function returris a random number greater than 0 and 
less Khan U That is. It makes the computer "pick a number" at 
randdm the way you might pick a card from a deck, RND always rrtcka 
a decimal fraction between 0 and 1, so read about INT eor interest tng 
ways to generate and use -random integers. 



11. 21, 3 INT ' It. 2 3. 3 

Use- To convert a real number into an Integer, 

Examples: 

30 X ^ INT(7.4) 

30 PRINT INT (-2 7. 98) 

i 

30 R ^ INT (RND * 10 + 1) 
RemarkaJ 

BASIC thinks of all numbers as real numbers (i,e,^ as numbers 
with decimal fractions)* not as integers. There are many situations 
in which a program should work with only the *-lnte^er part" of a number, 
and the INT function does Che job. 

BlP*g BASIC, .unlike some other irnplementatlons , interprets INT 
to mean ''return the largest integer that Is not greater than the 
argument.'* This means that: 

INT (7*4) - 7 

INT (-7.4) - -8 . ' . _ 

because -8 is the largest integer that Is not greater than -7.4. 

The argument to the INT function must evaluate a« a number, 
INT(Y*TO) la legale but INT(A$) Is not, because AS cannot be a number. 

(continued) 
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{II. 23. 3) 

Some uses of INT include 



(11.23.3^ 



a * Generating random integers (see RND) . 

The RND funcCion returns a random number between 0 and l™a random 
decimal fraction. To create an Integer, you must first multiply 
the random number by 10 (an integer must be at least 1) and then 
* convert tt to an integer ^ W 

, INT (RND^IO) 

will return a random Integer between 0 and 9, inclusive. The v^alue 
of (RND^IO) will be greater than 0 and less than 10; it wiil ran^e 
from a low of 0*01 to a high of 9.99. 

INT (RND*10 4-1)^ ^ 
will return a random integer between 1 and 10, .slnde the range of ^ 
values (before INT Is applied) is l.Ql to 10.99, This BASIC statement 
asslg^ns that random value to the variable Ri 

R'-^ INT (pD*10 + 1 )^ 

In general, 
INT (RND * B + A) 
will return a random in tegar between |A and R inclusive. 

b. Dividing "ivenly**. 

If a number Y divides another number X evettiy, then X/Y is an 
integer with no decimal fraction or "remainder.*' Th6 Joolean 
expression 

K/Y - INT (K/Y) , . ' 

will be true only If X Is evtnly divistble by V, For example, 
the Boolean expression . : 

13/4 - INT(13/4) - 
is false, .because 13/4 equals 3,25, and INT(3,25) equals 3, 

But 16/8 ^ INT (16/8) 

Is true* because 16/8 equals. 2, and INT(2) equals 2, , 

This program uses INT to determine if the flrsc number given 
is evenly divisible by the second numbers 

10 PRINT "TYPE THE DIVIDEND" 
20 INPUT X ,• 

30 PRINT '*TYPE THE DIVISOR" 
40 INPUT Y ■ 
50 IF X/t ^ ^INT(X/Y) THEN 80 
^ 60 PRINT "NOT EVBNl^ TRY AGAIN*** 

70 GOTO ro ' 

80 PRINT X;" IS EVENLY DIVISIBLE M "; Y - 
99 END . / 
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Ugei Ta return the aqua« toat at n,nurnt!ric exprsflslon, 

ExainpleB ' 

30 S SQR(25) ^ 

30 IF BQk (yno) > H tllEM lO 

30 PRINT '^TPE SQUARE RCOT'OP B iS ^'3 SQHCB) 

Bemarks 1 , 

, The SQR function finds the positive aqiifire 190 1 of Its 
argument/. The only riscrlcfil^ns 0 n clie ac^Urrtent nee? 

a. It must be an a^f preas Ion t hac evaHia tes as ^.number, 

b. . It must be grcaCer than or equal &era, since nej^atlve- 

nufflbers do ni^t Hav« real square roota, 



11,23.5 ^ tl ^23 *5 



Ubgi To return the lengc ^ ^MHprltig 




30 ir^PUT T$ ^ A 

4 0 L ^ Lfi^<T$) ^ ^ - 

30 READ C9 ^ ; ^ 

40 K ^ LEW <c;$) > 

Ramarks r , 

The LEN function Counts the number oi cbacac tars In Its 
string argumetit* If the value of r§ "'fOMATO", the f unc clo^ u^^uL d 
return the value 6, 
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II - 2 3, 6' l£ser»Defihad Punntlonfl , . ■ ■ ... - 

30 TWICIv Cn) « N*2 ^ 

40 IP rWICU (n > 100 THEN lo 

■ 50 BACK TO 10 IF I TINES 2 IS BIG , - ^ . 

30 com AT (ttS) - R$ & R| 

40 inpiIt I)$ ■ 

■ ■ 50 PRINT "I'LL. REPEAT AFTBR YOlJ ^ -'^ 

Most Implemontatlotis of BASIC tnnUidirt^ mu n ^ ^ 

your functions. i„ BI^ f.„c;io::':'Xv 

,'u"ri,\Tn'° /"""""^""K. ^o^e .r«u.a„t IS X. and „hoae. 

your prosra. had to g"°,"L lo" „ ' '"J -"""l" • " 

•Hovel , vou mlBht H=f( • r«<lom number" see RND and INT, 

you „eedS a „ o 11"bef "t.';™"°" • '-^r 

aom numoer. This program is a slmp-Llflad Illustration: 

10 PICraiE <X) - INT (RND * X + 1) 

• eSltlNTJSf jr^* NUHBER B ETWEEN 1 AND 5.; ^ .. • 

99 Em J 

Sc"iin • ::,'etn:t'"' ^ - 

you lly "I as""nVd5«fr" " '^"^ ' 

3 lett.r, lonr, ' Eunctlnn must be ,t Hast 

Of f c 0 r ; t".:."': '"°,^=""=>- ''« ^^ce the p„rp„„ 

be lea^ than 10 letters Toul ' vc.- probably 
,U.e ^t Xo.a, co«as. .r'Si. Jj^^Jf^i?^ 
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II. 24a STOP ' • 11,24,1 

Uses To tell tNc ccinputer that it has finished eKecuCing youfr 
Examples 

50 STOP . = 



Remarlcs : 

Every BASIC progrflm raust have an pJNb\ statement The END 
statement muat have the highest line number in the program . 

In addition, you may use as many STOP statemeri ta as you like . 
STOP la equivalent to END, except that STOP may have dny line number, , 
STOP statemantB jire useful In prograrflB that may terminate , in many ways, 

BlP^s BASIC alway^s prints the nurnber of the last line eKecUCed 
when ;a program tettnlriates. Using STOP stacanients dan bo very valuable 
in debugging a program that has many parts— it can help you locate 
problems by causing eKSGutlon to termlnata under certain condltlDns 
vrithout qonf using the Iseue by continuing pKecutlon with wrong valuasp 
rhen the lla# number ^t which the program tertninsted can help you see 
vhat arroneous condition oecurred* . 



S^e END (II. 4) and COSIJB CXr,22) 



Rm ' It. 24, 2 

Use: To write RQIarks inside, your pro]|ram, niaklng It easier to 
, understand* 

. * '' '' ' '-'J'. 

60 Rl^ U! STOP. LOOPING IP X IS TOO BIG* : - , 

I , .200 R01 THE FQLLOWIKC 5 LINES CALCULATE THE A^BRAGEi 

Remarksi . ^ 

_ _ ■ ■ &' 

Use a RBi statiingnt v^enevet you like. It does not affect 
the execution of your program in any way, but It glvea you^a way 
to make notes about the program as you. go along^ Inside the program 
itself. You may also use a sta ttfflen t ^i,th a blank line just to ■ . ; 
make a break betveen blocks of lines In your program. 
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SI5CTI0N III. MP COMMANDS : 

' Whenevot you c|«al with BASIC, you ata vaally commmic&tLna with 
the computer on two ievejs, One level connects you with the BASIC 
language and the computer'B flbiUty to executQ programs written in imiC. 
The other levtel connec'tB you with a more general operatlnR system, which 
allows you aoma control over the world m which your own progrMs livo; 
In . this course, the general sys tart: is llll', the pt-oRrnrn that runs evG^y-.' : 
thlnft^ ypu.aeo hoppenlng at; your term Inal. ^ Through BIP, you can write ' 
-and execute proRrams in BASECi In aHditlon, yiju Are presented with 
programmlns tasks and .you are oUpwad to save and modify your propramR 
Some of Che commands in this' section are IdentlGal to thosi In other 
Impleinentatlons of BASIC an|' aonie are pacullar to niP. You will just 
have to learn other cpmrnanas whan you use other versions of BASIC 



III a . Currlculuni ManlBulacloti ^ , 

■ These commanda deal wlqh the proRramming tasks that form the 
instructional base of BIP, 



rii , 1 



TASK 



Start a new problem, 
you. 



SIP wlll^elect it for 



HINT 



SUB 



HORE 



ENOUGH 



print a ,h Int.' Some, tasks have no hints; some have more 
than one. Type HINT to help you understand what thfe 
task reeiulres. For another kind of hint, see REP below, 

present a sub task. Some tasks are broken down" Into 
paints'. If you can hnnd le ,al 1 the par.ts , . you can write 
the proBram for the task. Ask for SUBs whenever you 
have trouble getting, star ted on a c omplicated task . 
Finish a aub task with MORE or ENOUGH. • . 

Continue the current prpblemv BIP does some checking ' 
61 yout^ prograrn before allowing you to continue-, MORE 
In B sub task returns you to the task you came fronn. 

End the current task immedtately, BIP does not chock 
your program, and keeps no record of your havlnp 
entered that task, ENOUGH In a sub task returns you 
to ^th& task you came f rom . 



(continued) 
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(III.U 

MODE I 

DEMO 



. ... (IIl.l) 

Print dut a model solution to tha curt^^^t task.^ The 
model solution is not necessarily the only way to write 
the prbgram* BIP does not tak^ you out of the t*sk* 

EKacut^ the model solution* the deTno should help you 
write your program by demonstcactng one possible 
soiutlon to tfle taskt 



DEMO TRACE 



REP 




ExecutQ the mddel solution and show that's happening 
at the same time. BIP prints the number of each line 
of the modeL Solution as It is egeeutad and prints 
tha value of'^ach variable each ctme it Is assigned . 
Once you have run the DEMO a tlmQS, you know what 
the model solution does. Than the DEHO TRACE i^l 11 
help you see ttow the model works. See TR4CE In 
Section lllt2>- If the screen la flashing by t&o fast, 
use the HOLD key. (See Section 1.6.) " 

% 

Present a flowchart-- like representation of the model 
solution. REp has Its own set of commandB that ^llow 
you to expand the rapreaentatlon to flt>d out what the 
structure of the program Idoks like^ 

Whan In REP, look at the top of the screen for a 
reminder of vhac you can do, Youican alv/ays start 
with A<cr>* ( Rert ember * <cr> is carriage return*) 
_J^a.tah i^a_-^ajeen*^^^^^t^ C, D* etc, or 

Al , A2,: B2 , e tc t (followed always by <cr>) 
if these lettefs and numbers appear in boxes on 
the screen or ac,, the top, ^ 

You can start ever by typing RESET, or get out. by 
typing EXIT. 

and / will move the screen up and down for you 
when the flowehatt gets too big to see all of It 
at once, (Type shlft-N to get the *'up-arraw" 
character *) 

You cannot write your progr^ara in REP* Type EXlT<cr>, 
vale for thi * at the left marginf then write your . 
prog rani or do i^atever else, \ 

*:^pe a to get belp from REP, ^ 
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111,2 Program ManlpulaLtign III. 2 

These commands do not deal with the curriculum» only with the 
prDRram you are currently writing and rimnlng* * / * 

LIST / Print otit the current program. Use this to see wtiat 
your an tire prog ram looks ' llke—it helps . 

EDIT <llne number> , 

Change a line without typing out tho wHoIg thlnj> 
,: ./ all over again. See Section 1,6 for the control 

charactera that let you chanRe the llae. (Editing 
Is much easier to dcgrnonat rate than to ekplain. Try 
following the exatnple in 1,6,)' . 

, Delete ("scratch'') the current program* wiping the 

slate clean so you cqn start afreah, 

. RUtf Execute the prQgrani--^have BASIC follow your list of 

Instruc tloris * , To stdp execution of your prograni 
before it rWChes'U^tg |ND, interrupt like this: 
hold dowii the ^^CTRL'--,, key while you type the letter G. 
S' See Section 1*6.^ 

SEQ <8tarting> <increment> 

Renumber the lines of the program, <scarting> ^le the ^ 
^ . - fi^st line you , want to have *'reSfiQuence and 

*^ / <lncremenc> Is the distance you want to have betv/een 
i the lines. For eKample, ' 

. SEQ 100 2 0 : 
will renutnb'ar the lines In your prograin from line 100 . 
/ ^ ^ upward, and ^ath. new line ntimbGr will be 20' mote than 
■ ^ . the line^umber that precedes it . (The new numbers in 

this exalnplei acartlng at AQD, wouid be 100, 120, 140, 
X V. ^tc.) Use SEQ when you want to reorgan Ize your program 
^ to make more apace ava liable between the exlatlng lines, 
Sp ^^^t you can insert r^w lines tnto the program * 

^ ^ SEQ also changes the line numbers specified in GOTO^ ^ 

IP, .THEN, and GO SIJ^, sta tern ants so that the program 
e^cecutes exactly as It did before you decided to 
: , reSEOuence the line numbers^. 

THACK Ejc;pcute the program and s^aw what^ s happening at the 

■ sftAe timei * ftIP prints the. number of each llnp as It 
. J-- la executed, knd prints the value nf each vwlable each 
• time it Is a^algned^. This is an e^ctremely valuable 

debugging tool- Use It on a slmplle program fl,rst, to 
^ Sfe exactly what it does. Then use It any time your 

program d^es not seem to do what you tncended, . 



(continued) 
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TRACE <nuirtl5erl? ^ 

BKecutes thi whole program, Thq cracG will ©tart as 
aoori BB the line numbered <numberl> Is executed, and 
the trace continues to the end f^f ch^ program- Use 
this cottraand if yoii know that the first part of your 
pvogtm Is correct and you want to avoid taking tha 
time to trace through things that already ^tk. 

TRACE <iftuiwberl> €number2> , 
^ Executes the i*ole program. In addition. It TRACES 

execution of all lines whose numbers are bat&^een 
<numbei?l> and <number2>, - i 
For eiearnpie* ' 

TRACE 100 200 ■ . 
exeetit€s the entire program, and prints lim numbers 
' >' and variable values .between lines IQO and 200^Jl^clusl\^i 



Example of TRACEi 




For the program I % 
10 FOR J ^ I TO 2 
20 LET X-^ J 
30 fJEXT J 

40 PRINT '*FINlSHEDr" 

99 zm 





ryplng ''TRACE" will produce this outputs 
TRACE STARTING AT LINE 10 



10^ 
ZOz 
30i 
20: 
30i 



\ J - 1 
X - 1 
J - 2 
X - 2 
- 3 
FINISHED! 



99: 

yEXISCUTION COMPLETED AT LINE 99 . 

FLOW ^ FLOW is a debugging aid that allows you t;o w^fcch your 

program execute « Your program is displayed on the 
^acreen, and the number of the current line b^b^^ 
execucfrd blinks. To execute the. next line . piceBB <CR>, 

By . stepping through the pi^!^m in this Way^ you have 
time to examine the program and the sequence of 
execution * 




(d&nclnued) 
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If a backward jump or a forward jump of more Chan one 
statement la executed, an arrow Is drawn from the 
statement currently, executing to the statement to be 
executed next. / . ^ ' - 

The listing of your program does not Include the body 
of any sub routines, When a GOSra fltatement Is eKecuted, 
the program on the screen is replaced by the subroutine 
referenced by the COSUB inatructlon* In the upper rl^ht 
hand corner, the display Indicates ''MAIN PROGRAM" or 
■ * "LEyEL XX", where XX Is the number of^GOSUB's that have 

heart executed before a RETaRN or an ENDSLIB Is exacuted. 

Any Inputj or output from the program Is displayed on 
. the bottom three lines of the scre'en. The I/O lines 

only flhow the re sul t of the three most recent 1/0 
statements, as older results disappear from the screen** 

To stop the executidh of your prograni before It reaches 
Its END, Interrupt like 'thisf hold down the "CTRL-' key 
. While ytfu type the letter G, , See Section 1*6, 

FLOW <number> ^ * 

I Automatically executes up to the line given without 
waiting for -^your ccr^^j (unless it. executes an INPUT ' 
statement, which always waits for you to type a value) , 
When the^^piclfled line is reached, FLOW returns to its 
normal mode,/and waits for a <cr> after each line Is 
' eKecuted...\Thla feature Is useful for FLOWlng through 

a long program that is largely correct, 

FLOl^ <variable>, <yarlable>, . . , . . , 

At the top of the screen, there is space for up to SIX 
- trace variables, selected by you* The current value of 

these variables is diaplayed ,and updated whenever a 
traced variable changes Its value. You may trace fewer 
^ than six v/rlables. To trace a subscripted variable,' 
type its name without any subscripts. 
* , ■ ' ^ - ■-• . 

Sample FLOW cominands, ixplainedi 
% FLOW Execute^ the whole program, waiting, for your <cr> 

at each line/ Does not trace any variables, 

■ _f . . ' - ' ^ ' 

¥ FLOW X,^ Y > ' :/ 

Executes the entire program, waiting for your 
<cr> at each line. Shows the valu%s of the / 
' . variables X and Y at the top of the screen. 
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0* A^, L 

EKecutee automatically up to line 200, 
diaplaylng the values of A$ and L as^t goes* 
Stops and waits for you to type,<cr> when it 
reaches line 200» eonttnulng In this step--by- 
step raodt through the end o^ the program* 

Notice that you may give either r he line number 
specification, or tf^e variables--to--be--traced 
ipeclfication, or both, or neither*/ If the 
line number option is used. It must come first » 
The order in ^ich you type the variable namflSf 
if you use that option, only^etermlnes the ' 
order in which t^iey are displayed , It doea not 
af fftct che^^Ktcutlon of, :Ch# prd||£Mm any way • 



111^3 File S torage md Accesfl 



111,3 



*- ' ' ' ' ■' V'"^ • ■ . , 

These commandfl allow you to keep yytir programs for Iflter use. 

If you do not save a progrflm, It will disappear when you sign off. , ' 

Whan you save a program, you must give It a name. Tha naTne can ie 

anything you like, but it should not contain any **sp^aial characters'' 

like periods, ^commas i or sem,l--c)il^ Once the pro^r^fn ha$ been eaved , 

It Is -called a ''fila;** v 



FILES 



List the names and dates of all, Mjtee currently 
saved in pei:;manent storage. Tte dute and time 
shoTO tell you when the file m& last SAVEd, 
The length la the number of Lines In the SAVEd 
program. ^ ^ , 



SAVE <nasie>^ 



GET <name> 



Stori the current program, under the <name> 
given. .Thie name must not be ^,Qnp,^r than 30 
characters. ' The program is not affected— it 
;ls simply cojsled, to, a^ permanent fitora^e area\ 

Retr*deve the. fife of the <name> glv#n / The: 
yurrent program dS :SQRatched and repilaced by 
the <name> filp, ' The permanent storage of 
<name> is not affected . (See comments b,elow,) 



MEKGE <name> 



Retrieve' the <nOTe>;f lie from atorage^^^aila add 
lit to the current program, witboutv SCRa tching 
^the current program. 3iP wllX print the 
f'mfessl^es bUPLICATED^LINfe and WAS? ^ * . if the 
^^fflGBti file and^rHe'clirT<itre"^^ lines 
Vlth the same line numbjr. The "new'* line from 
the merged file will replace the -"old" line that 
was already pare of the 'feurrent program. Sea 
rComments below. 



KILL <name> 



Erase the <name> file frd^ permaiiant storage] 
^The current program la aSt'affepwd. 



?t 4^ ^ g^^d idea to;,LIST your curren^t program before you SAVE 
it, to verify that It i|i^what you vmnt. Always tlST befai^e .yd\j GET,' 
to prevent automatically SCRatchlnR the current programv Be careful 
with KILL, since it is final. v ^. / 



^(cqntlnuedj 



EKLC 



59 



64 



. fl^l*.3)'^ ■ /^-^ • . ' ■ . ■ (til. 3) 

Your "current: program' space" and ''permanent storage wrea" are : ; 
two fi^arate, thtngs that^only communicate wi th eacb other when you uae-^; 
thefielfeommanda* Remember, that SAVE and GRX, make qpplee from the 
currenk progp^m to perm^nent^^^ and vice veria , When you GllT a 

'file, BIP copied the file . from permfthent storage ; jntO( your current 
prdgram apace, ^flind leaves the p^ermanent file exactiiy as it waB, If you 
than make some changes to the program, you must SAVE It again If you 
watif: the ehangeii tp be permanent. ' v , 

For examplai auppoae you have SAVEd a program under the name iDOG, 
and then sign oil,. TtVa next day yOu GKI DOG and make pome changed to 
ic; xf you theit; any SAVE CAT, your permanent storage^ will have both 
DOG (the oid ver^lDn) and GAT (the new orie)> If you sayr^lnstead, 
SAVE DOG, then BtP will say "OLD yKRSION pELETED" and you wiir have 
only the new vatalaij, under chQ DOG. th^ moral" isi . If you 

j^M^ to Kaveltm . V0t^ revision; with . a new 

name . If you don ' t nead the old version any smore^ SAVE the^^ ^ 
with the same (old) name. If you ddn^t SAVit It at all, the heiw versiort^ 
(your Gur rent pkogram)^ will disappear when, ^y^ sign off , and only the 
old version lE.Vl ill, In^^^ p^^ storage. . ' 



rii*4, P eailnR With the W^ria / : .Hi;. A 

WHO ^ Ptint the name and studenc number oJP feh^ persdn 

uslrjg the terminal* Uae this if spnieoni^ h^s 
left the terminal without .signing off* > (IS you 
sign him off, he may loae a program i, so try 'co . 
,flnd him flrat .) . / 



WHAT 



Print the^ name of the currGnt task y^u aifO irt* 
This also allowa you to have the pcpblum 't^Kt 
printed out fot^ you again, without restart|ng 
the task, ^v ^ - 



'^HEN Print the date arid time,- Obvious us6- ^ 

Leave a messageVfor the peoplQ at Stanford^ 
^- Use this whenever you have a problem that you 
: \ think Stanfprd 'ahould know about . Pleaa^ ' 
: V describe the problem-a4^Horoij^ yob can, 

;/ ; ^ ■ ^'Messagaa left thrdugh FIX nro read 'diflily, .pji^ 

f " r;, . . tha^Fsa <er> ke^ tvlee CD ^rj 



;galc ' * 



your message . /a^vH- V i.'^' 



evalul^t^l^f^^^^^ expression, ' The eKpre^^Xopr tm 
b a n ufiferlq-,. V, s t r 1 n&> or Bo o 1 e a n , Fo r I 

would make BIP print" 10, Or^ 
CALC "DOG" "FOOD" 

would make BiP^'prldt bOGFOOD, dr ' 

CALC 3^^---!-'--— ---^^ . 

would make BIP prtiht FALSER .V 

CALC cannot evaluate eKpresslohs containing 
variables, . - 
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APPENDIX A 
GLOSSARY^ 



Wprcjs In UPPER CASE are either ' MP commands or BASIC statements i . As 



abort 



argumf nit 



array 



BASIC ■ 
BEGINSUB ' / 
BIP 

Booiaan eKpriigalons 
branehing : ^ 

BYE 

CALC , I 

character 

concatenatlQW 



To atop the execucion of "a . program before It 
reathes its END, HqIcI down the ;"CTRL" l4y while 
you type the letter G. 'See •1.6, H 

The valutf ot'j values operated on by a fuinctibn""^" • 
■•See' Il.:23^ . ^ • " ' ' t'h-i:':.-': 

Also called a "subsarlpted vdriablei'' a variable 
that ?nay haT^e many distinct ^lemenco, each of 
whlch;;/can be treated as a separate variable. 



AsaojclatlnR a variable name with the contents 
of a location . ' Bmk II. 10^ ,11,11/ * . ■ \ 

-A widely ueed^ plfo]^ ramming l|pguage: [ ^ ^ - 
; Beginners All-^purpose Symbolic InBtruqtlon Code,- 

:the BIP BASIC statemerit fch^ii' itar ta a subroutine 

"BASIC rlnstrud^jtonal Program," the' program ^ 
that runs this' course. , ' , ' 

' EKpreaslqns who^e value Is either TRUE or v v 
FALSE. Used in making dec Isiona, See Ii;i9v' 

Tranaferring control ty a\ different part of . 
tile program rather than^ fcyllowlng the . 
nLEnerlc aequence of line numbers. 

sbe it.i7 -^11,20. 

The BIP command that ^eflda your sessldn with/ ' ^ 
the computer. ^6 1.3/1.5. ^ 

The BIP command that evaluates an eKpression. 
See III. 4. ^ ; ' 

Anythlng^^^' terminal can dlsplayi letters* 
numbers* punc tuatlbn » or vspaces , See^li.?.^ ^ = 

The string operation that^ combines two strings 
Into one. Vsee 11.13,' 



conscant 
, c ontroi charac ter 
counter 

data ' . 
DATA 

dec Isions 



DEMO 



DEM 



EDIT 



END 



ENBSUB 



,11 V ; 



Aother word for "literal." See II. 8. 

^ sjiclal/^oinfnan^ to Sip, ^ee 1.6*. 

^ nMerlc \rar lab ie used' to count soniethtii^; 
usualj^y Inerenien ted every time some coTiditlcyn 
is 'satisfleci\ See Il^l7. 

^Jn general, infoima^ti^h used by a pco^rarti * 
See II J, > 

the Basic stacemenc ttrat provides vaiueg Co 
^ READ statements See 11*13, 

pAStC'a abilicy Co nod Ify the order of 
^xecutioa of youc pxag Fam, dapendin^ on 
aercatci condtclorts, gee 11*17 - llVlO/ 

The Biff c omrnaad cha< executes the modeL, 
CQ pho^ you- how ^ne soluclon to the curter^t 
c ask^ works. DEMO TfUc E executes the mo^el^, 
p nd traces Che vslufie all Its varl^ble^ac 
c he -mme time . See I . L , 

BASIC sCatern^-nt that specifies t fie 
m^Jclinuin ninnber of atsments in ad array; usUaLly 
^As ac the beKiniiirtg af a program usln^ irtr^ys 
S^g n,8, II. 1 6,, \ 

possible for y<^u 
to c&iar^ge a line In your program without t3^plng 
^tts*ver, See 'L6^ 111^2, 

A reqmre4iBASlC ^ts^ternen t which niusc be ^lie 
last line In tf)e ^ro^r^m,- termlnaces e5C€cu^tf>n, 
S^e 31.4. 



rne Sip Ba^JC statemmc c*iat ands a syb tou^ln a* 
S^e 31.2^ 

Tt^e =SIp q^tnmand tnaftiti^r^itia^ the current 

inot hand l# 
he error, 




39. 



er|c ^. 




execuce 



•'expression 



Mmkm the computer do somerhidg, BASIC is said 

to execute the lines of a pfD^ram, i.e., to 
•follow each Instruction In the pro^^ram. See II 

Part of a BASIC statement to be ev^al uated • 
a priniary or oper^qtions on prlniaries. 
See .-Hfl2* IK 19. 



FILES 



.FIX 



The BIP command that lists Che names of the 
files in parmanent storage, See 111.3, 

The BIP conimand that allows you to leave a 
message for Stanford. See ItU4, 



FLOW 



FOR , . NEXT 



E unc tlon 



GET 



GOSUB 



The BIP cDHimand that executes your prDgrani 
visibly, one 1 iiia at a time. See 

while you type G. See in ter rupt'* below. 



The pair of BASIC statemei>ts that 'sets up 
a mach ine-niade loop. See 11.17, 11.21. 

A defined process tnat produces a result , 
e.g., RND, INT, SQR^ j.EN. See 11.23, 

The BiP comfnand that retrieves a previously 
SAVEd program so that you can work on it 
again, See III. 3. 

The Basic scatement that causes a jLimp to a 
subroutine. See 11.17, 11,22. 



GOTO 



HINT 



IF , , THEN 



The Basic statement that allows /ou to alt^r 
the aequence of execution un cond i t tonal I y . 
See 11,17; 11.18, Also see ''interrupt" belou;, 

The BiP comniand th^^t prints a, hint to help 
you wiLh the current task. See Til, I. 

The BASIC statemenc that alloxjB you Co alter 
the Sequence of eKecutlnn If some condition 
is true . See I U 1 7i II .20. 

To add to the vaDie of a numcr tc varLabLe, 
frequently a variable useVi as .a counter, 



Index 



In an array variable, t^m number in pacenthesas 
that specifies each element in the list* 
See 11,8, 11,16. 



In a loop, Che number (couricer) tihat keeps 
track of Che numbfir of tLmas the loop has been 
executed ,' See II a 7, 1 1^ 2 1 , 



Input 



INPUT 



in^rr upt 



KILL 



LBN 



LET 



The afe t ^^hf 'Vsliie s sup pi ied to the program; ttie 

Informacibn oTi which it operates. See 11.5. 

■ ^-^^ ^' 
■"' ■ ■ 

rhe^f-BASlC etfeta'ment that alLowB the user to 
apsl^n.a value cb % s^arlable during ex^utior, 

^he BASIC'I that returns trte^Vin-tegat- 

;rp^|3t^||: t^e^ Wecutton of a prQgt^^"beifO;rfe^^'^ 
^^$0^i^B: i!tB END. Hold dow^rtlhe -'GT^L^*. /key while 
y^^^i^ the ImX ter<G p ■ ^< 1. 6 . V"^ ' ^ 

^ fl|p c^many; ' tha t' ariajl^i'^ a*" f 1 la ' f rom/ 
'■ 'pirniarient' scd r ag e * Smd^^' 1 , 3!^- . 

The^BASlC fuactlon that returns the nWber of' 
charactersjin a| string, See.li,23. ' * 

The BASIC ^tacementt that asalgna a value to 
a V ar la b 1 e , Se e I U 1 1 , 



line number 



An infeger that must precede each BASIC 
stateraent; statements are executed In or^ler of 
increasing line numbers* Sae II. 3. 



LIST 



The BIP commarid that prints out your program 
in the order of the line nuni'b.irs,> See 111.2, 



11 teral 



A primary -A^ose \/aliie Is itself (as opposed to 
a variable)'. Sae 11,8* 



location 



The' place in tha computer's memory where a 
value can be stored; the. plaie or "box" namad 
by a variable. See 11. 10, 



loop 



General term for a series of statements whose 
execution is repeated. Sere 11.17, t^^ll 
To interrupt* hold do^ the ''CTRL" kejf^tle you 
type See "tnterfupt" above, ^^^-^ 
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WERGE 



1 ' 
MODEL 

WRE i ' ■ 
rtucneric ■ 



operat ion 



numeric I 



8 tr ing I 
reiacional t 



Boolean ; 



operator 

numerlci 

\ relational I 
Boolaan i 



output 



pr Iniar.y 



PRIMT 



rhe BIP cbmmand that retrieves a file froni 
perfflanent storage and adds It to the current 
progratn. See III. 3. 

T*ie BIP coinmand that prints a typical solution 
tc the current task, See 111,1, 

The B IP cDTninand that presents the next part of 
a taskp Type it after completing a prograni. 
see 111,1, 

Having to do with numbers and their values. 
See II, 8* 

The process by which two expressions are used 
to specify a new i.^i lue : 

Addition, subtraction, multiplication * division^ 
exponentiation. 

Concatenation, substring , 

An operatlDn that compares i^o string or numeric 
expressions In some way to p'^duce a 
Boolean aKpression. 

An operation that combines two Boolean 
expfessions into a new Boolean expression. 



See 11.12, 11.19, 




Tti^ synibol^for an' operation: 

^ ^ ^ / - ^ . ^ . 

& " (star t , stop) > 

NOT Am OR 

See 11,12. 11,1 a, ^11. 9. . 

The visible results of a program's executton \ 
on the terminal, See II. 5. 

An eKpresalon i^lthout any □peratlon— -either 
a literal or a variable. See TI,7 - II. 8, 

Thti BASIC stateiTient that produces visible 
resulEs by causing the ternilnal, to type 
soniethtng. See 11.6 , 



program 



A list of iristructions for a c»fliputer to 
followi v/ritten^:^ a language that the 
compucer underscands* See 11.1. 



HEAD 



IjEP 



The BASIC' gtaternenc ^that assigns a value to 
a variabla; the value ts stored in the program 
in the DATA statement. See 11.15, 

The Basic statement thar does nothing. It 
simply al Idwb the programmer to ruake notes 
within the program,.* See 11.24. 

The BASIC stacemenc that moves the "Read-^data 
pointer-' back to the first DATA value In the 
program. See 11.15, 

The BIP , ddinmand that preaentB a flowdhnrt-^like- 
represant^t Inn of the" model solution to shdW 
you Its acructure. See TIt.l, 



returrf^*^ To determine and glvte back a value. All 



RETURN 



. RUN 



SAVE ^ ' 
SEQ 

signing off 
SQR ■ 



jfimfitiQna return a value. See 11.23, 

The BASIC scatement that cause.^ a Jump back from 
a subroLittne to the place from which the sub- 
routine was called. See 11.22. 

^ \ 

The BASIC function tha.t return^^ raridom 
decimal fraction between 0 and 1% It requires 
no arguments. See 11.23. 

^ The BIP. comdiand that tells the computer to 
execute yont program. See 111.2* 

The BIp commanA that put.s your currant program - 
into pernianant storage for your neKt session.. 
See 111,3. ^ ^ ' 

,i ^ 

' Thje" Bip corininnd that erases your .current 

^'t^ . p r og r aio . e 1 1 1 . 2 . 

The BIP CDfnmand that renumbetf's the lines In your 
program to ^Ive you more available apace betwee/n 
the exl scifi^ lines , See 111*2. 

Ending a session on the ^-computer * Signing off 
is achlaved with See 1,3. 

The BASIC function that returns Che positive 
aquare root t^f its numeric argument, 
See 11,23, 
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stri cement 



A single BARIC Instruction occupying one 
line of Che pro^rflrn. See IKl - nj3. 



string 



STOP 



A r^rotip oi V hnrndterB in n parciciilar ordtjr. 
See I U 7 " i 1 . 8 , 

The BASIC statemenc thac may appoar at .any 
place , in Chti prog nam and teririinaCes eKecutlori 
of the prnprarn. Hc?(» 11.24, 



SUB 



Th e B [ P c nrnin and t tin t p r ^ r£? n t s rj B. ift) task. 
Use it Co Ret e he current cask h ro ke n d own 
In CO parts. See iri^U ^' 



subsc rlpt 



a numbGr or numeric s/ariahlo in parunthese 
that ypecifi^t's an elemenC rj f an nrrny. 



aub'sc rt pt ed 



A kind nt variable, one chat cnn cuncain 
^OTB ihan pne value at one tinie, See "arr.ay". 
See ri. 8;^'''l t , 1 6. 



iSiib rc)u t in e 



A part of a stringy S«^t: 11.13. 



A sequence, of. HASTC striterneiit h thrit can bo -' 
accessed and e x e c n t ed from d I f f a r e n t places in 
t he main p r r am ^ r e t u r n 1 n ^ back to the 'p 1 a r p 
from wtiich it is calLed. See tU22. 

;;- The BIP cnifiiTiand that prespntft the noxr 

prop, r arnm i np^ t ask . Ty i c a f t e r e am p 1 e t i n)\ 
the pfevii)!!.'^ Cnsk, See TII,1_ 



THAC K 



Th e Kit' c nm fii * 1 1 u 1 r ti . 1 1 r h o t h e k o c 1 1 1 e h a p r ^ ^ r . i ''i 

and jirintH niit I ino" inrinber h and ^/Hriahlc^s 

as UK vc tjtif)ii pri^^^ri'fr^scH, Sro llf.2, 

Tn interriipt oKPCiitlon, hold dnsm t\fe *'r:TKl/' k 

wh i 1 0 yti u t y 1 J e C . e " 1 n t e r r up c " ah nv o , 



user 



In ^eneral^ the person wtio runs a program 
Frequently^ also c ha persnn who wrote it * 



ii.ser^ciet ined fimcClnn 



A iunctton dDftnefi^in yniir prni^rani* whtc-h rctiiLn- 
the vaLuu' of Che /GKpr«?ss ttnn thnc you Rpecilv, 
See ^ ' 



V a I Lie 



The result ni ^valuatinK an expreHi^fnn nr n 
function* Kt thpc,^1»p num her * a strin^i, 
or TKLIK or FALS lUf* I H 7^ 11.12, 1 1 J 



A^; - n^'^^^' 
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variable 



A nanie ^f9^>^;ioftat±on In the^pbmpucer" s memory, 
a "box" ,#hac can hold a numeric or .string 
value* See 11,8 lUU. 



WHAT 



rhe BIP command that tells you the ciMe of yoiir 
current task and allows you to see the problern 
text a^aln. See III%4. 



WHEN 



The BiP command t h^t ;|t6 1 Is you the date and 
tlma . See III .4, ^ 



WHO 



The BIP command that cells you who ii limned 
on at the terminal. See III. 4, 



\ 
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